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October 18, 2018 

Mr. Joe Wallace 
Remedial Project Manager 
U.S. Environmental Protection Agency, Region 10 
1200 Sixth Avenue, Suite 900, Mail Stop ECL-122 
Seattle, Washington 98101 

BY EMAIL 

RE: FINAL REVISED DRAFT – DATA GAP SAMPLING WORK PLAN  
JORGENSEN FORGE EARLY ACTION AREA  
LOWER DUWAMISH SUPERFUND SITE 
TUKWILA, WASHINGTON 
U.S. EPA DOCKET NO. CERCLA-10-2013-0032  
FARALLON PN: 831-038 

Dear Mr. Wallace: 

Farallon Consulting, L.L.C. (Farallon) has prepared the attached Final Revised Draft Data Gap 
Sampling Work Plan (DGSWP) on behalf of Earle M. Jorgensen Company (EMJ). The DGSWP 
was prepared in accordance with the requirements of the Administrative Settlement Agreement 
and Order on Consent for Removal Action Implementation at the Jorgensen Forge Early Action 
Area of the Lower Duwamish Waterway Superfund Site in Seattle, Washington, issued by U.S. 
Environmental Protection Agency (EPA) Region 10 on December 5, 2012 under EPA Docket No. 
CERCLA-10-2013-0032; and the Modification to the Administrative Settlement Agreement and 
Order on Consent for Removal Action Implementation issued on August 7, 2017. 

The Final Revised Draft DGSWP is presented in Red-Line/Strike-Out (RLSO) format to allow 
review of the changes between the Final Draft and the Final Revised Draft versions. The Sampling 
and Analysis Plan, the Quality Assurance Project Plan, the Health and Safety Plan, and attachments 
to the DGSWP also are provided in RLSO format.  

Our proposed schedule to complete DGSWP activities is presented below:  

• Submit Final Revised Draft DGSWP: October 18, 2018; 

• EPA approves DGSWP: October 26, 2018; 

• Data gaps surface sediment sampling: December 2018; 

• Data gaps subsurface sediment and porewater sampling: January 2019; 

• Receipt of laboratory analytical results: February through March 2019 (estimated); 

• Validation of laboratory analytical results: March through April 2019 (estimated); 

~ FARALLON T' CONSULTING 

http://www.farallonconsulting.com/
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• Submittal of draft Data Gaps Report (DGR) to EPA: within 45 days of completion of data 
validation; 

• EPA review of draft DGR and provision of comments to EMJ: within 45 days of receipt of 
draft DGR; 

• Submittal of final DGR to EPA: within 30 days of receipt of EPA comments on draft 
DGSWP. 

Farallon appreciates the opportunity to provide the Final Revised Draft DGSWP and looks forward 
to finalizing the DGSWP with EPA and commencing field sampling. If you have any questions, 
please contact either of the undersigned at (425) 295-0800. 

Sincerely, 

Farallon Consulting, L.L.C. 

 

 

Chris Moody, R.G. 
Principal Geologist 

Amy Essig Desai 
Principal and EMJ Project Coordinator 

Attachments: Final Draft Data Gap Sampling Work Plan and Attachments 

cc: Mr. Gil Leon, EMJ (by email)  
Mr. Scott Reisch, Hogan Lovells US, LLP (by email)  
Ms. Elizabeth Och, Hogan Lovells US, LLP (by email) 

CM/AED:bjj 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/
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1.0 INTRODUCTION 

Earle M. Jorgensen Company (EMJ) and the U.S. Environmental Protection Agency (EPA) 

entered into an Administrative Settlement Agreement and Order on Consent for Removal Action 

Implementation at the Jorgensen Forge Early Action Area (EAA) of the Lower Duwamish 

Waterway (LDW) Superfund Site in Seattle, Washington on November 5, 2012 (EPA 

Comprehensive Environmental Response, Compensation, and Liability Act Docket No. 10-2013-

0032) (EPA 2012) (Settlement Agreement). EMJ has been performing a non-time-critical removal 

action (NTCRA) at the Jorgensen Forge EAA as required by the Action Memorandum, 

Responsiveness Summary and Future Actions, Jorgensen Forge Early Action Area, 8531 East 

Marginal Way South, Seattle, Washington, Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) Administrative Order on Consent (EPA Docket No. 

CERCLA-10-2003-001) (EPA 2011b) (Action Memo), dated October 7, 2011.  

The Jorgensen Forge EAA is adjacent to the upland Star Forge Corporation facility at 8531 East 

Marginal Way South in Tukwila, Washington (Facility), which was previously owned and 

operated by the Jorgensen Forge Corporation and before that by EMJ (Figure 1). The NTCRA 

conducted in the EAA was within an approximate 1.6 acre area of sediments and shoreline bank 

adjacent to the Facility referred to as the Removal Action Boundary (RAB) (Figure 1). 

Sediment sampling and data analysis performed subsequent to the implementation of the NTCRA 

in 2014 showed that polychlorinated biphenyls (PCBs), a contaminant of concern (COC) within 

the RAB, are present in surface and subsurface sediments underlying the backfill (i.e., z-layer 

sediments) at concentrations exceeding the Removal Action Level (RvAL) in areas of the RAB 

(Anchor QEA, LLC [Anchor QEA] and Farallon Consulting, L.L.C. [Farallon] 2016a, 2016b). The 

other COCs in the RAB include metals (i.e., arsenic, cadmium, chromium, copper, lead, mercury, 

silver, and zinc); however, no metals are present in the surface and subsurface sediments at 

concentrations exceeding the RvAL. PCBs were identified as the only COC remaining in the RAB 

at concentrations exceeding the RvAL. At EPA’s request, the U.S. Army Corps of Engineers 

(USACE) (2016) conducted a breakthrough analysis of the RAB backfill in September 2016 using 

the Model for Chemical Containment by a Cap (version 1.19 dated June 8, 2012). USACE 
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concluded that the breakthrough analysis suggests that the potential exists for PCB contamination 

exceeding the RvAL in z-layer sediments to migrate to the surface of the backfill. 

A Modification to the Settlement Agreement and Statement of Work (SOW) was executed between 

EMJ and EPA on August 7, 2017. The Modification to the Settlement Agreement required that 

EMJ perform a Supplemental Engineering Evaluation/Cost Analysis (EE/CA) to address the 

potential risk of exposure posed by PCBs exceeding the RvAL remaining in the Jorgensen Forge 

EAA (EPA 2017). Farallon (2017) submitted a Draft Supplemental EE/CA Work Plan 

(Supplemental EE/CA Work Plan) to EPA on November 2, 2017. The Supplemental EE/CA Work 

Plan included a data gap analysis in which additional data needs were identified to complete the 

Supplemental EE/CA (Farallon 2017). The Supplemental EE/CA Work Plan was approved by 

EPA (2018) on January 11, 2018 (Appendix A), conditional upon the addition of the tasks 

identified in a meeting between EPA and Farallon (2018) on January 3, 2018. EPA determined 

that a Data Gap Sampling Work Plan and Data Gap Report are necessary for the completion of the 

Supplemental EE/CA: Farallon has prepared this Data Gap Sampling Work Plan (DGSWP) for 

EPA review and approval. This plan summarizes the results from the data gap analysis included 

in the Supplemental EE/CA Work Plan, and identifies any additional data gaps that need to be 

addressed to perform the Supplemental EE/CA and update the conceptual site model. This 

DGSWP has been prepared in accordance with the requirements specified in the SOW amendment 

that accompanied the Modification to the Settlement Agreement (EPA 2017). 

1.1 PURPOSE OF THE DATA GAP SAMPLING WORK PLAN 

This DGSWP identifies the key tasks to be accomplished to investigate the additional data needs 

identified as a result of the data gaps analysis findings summarized in the Supplemental EE/CA 

Work Plan, and provides supporting plans for the collection of those data. The data gap analysis 

concluded that additional data are needed to evaluate potential sources of recontamination to the 

RAB, to assess potential human health and environmental risks, and to assess the feasibility of 

technologies to be considered in the development of removal action alternatives in the 

Supplemental EE/CA. The additional data collected pursuant to this work plan will be used to 

complete the investigation of the nature, extent, and potential risks of PCBs exceeding the RvAL 

in the RAB; and to evaluate and develop alternatives to address the RvAL exceedances. 
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Specific study questions to be answered by the data gap sampling are: 

1. Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments

that exceed the RvAL?

a. This will address the data gap related to the extent of PCBs in surface sediments as

well as aid in understanding the potential sources of recontamination.

2. Are upstream contaminated sediments contributing to PCB RvAL exceedances in the RAB

surface sediments?

a. This will address the data gap with respect to potential sources of recontamination.

3. What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer

sediments?

a. This study question is meant to address the extent of PCBs in the subsurface (at the

z-layer) and assist with assessment of human health and environmental risks.

4. What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer

sediments to migrate through the backfill material resulting in surface sediment RvAL

exceedances?

a. This study question will assist with assessment of human health and environmental

risks.

5. Are upland Facility source control measures still protective of RAB sediments?

a. This question will address the data gap with respect to potential sources of

recontamination.

The answers to these study questions will be used to select appropriate remedial technologies and 

assemble various alternatives to address any PCB sediment concentrations that exceed RvALs in 

the RAB. Figure 2 includes the study questions and the proposed data gap sampling locations to 

address the study questions, and describes how the data will be used and evaluated. 
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1.2 CONTAMINANTS OF CONCERN AND RECONTAMINATION 

As discussed above, PCBs were identified through sampling performed by EMJ in 2015 and 2016 

(Farallon 2016a, 2016b) as the COC remaining in the RAB at concentrations exceeding the RvAL, 

the other COCs (i.e., arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc) 

identified in the Action Memo also will be assessed to confirm that concentrations of these COCs 

do not exceed their respective RvALs, per EPA request (Farallon 2018). The RvALs for the COCs 

are listed in Table 1. 

Regarding the need to address the potential for recontamination, the Action Memo stated that 

surface sediment recontamination “is all but certain to occur.” The Action Memo further stated: 

The selected remedy removes all contaminated sediment in the EAA above RvALs 
and replaces it with clean backfilling material. This will allow all cleanup goals and 
levels for sediments however stringent, to be met over the aerial extent of the 
sediment action for the very short term, before any recontamination from 
surrounding concentrations or sources occurs. However, the sediment RvALs listed 
below are limited, e.g., for PCBs, to the SQS of the SMS numerical standards (for 
protection of benthic invertebrates) because: 1) the rate at which PCB levels could 
rise above the very stringent RBC or background levels is unknown but some 
recontamination is all but certain to occur; 2) these recontamination levels are not 
in any case projected to rise above SQS concentrations; and 3) the Jorgensen Forge 
EAA will remain part of the LDW Site subject to its remedial action decisions with 
regard to whatever contaminant levels may reoccur. 

1.3 ORGANIZATION 

This DGSWP has been organized into the following sections: 

• Section 2, Project Management, identifies project team members and subcontractors and

their roles and responsibilities, and the project approach to quality assurance, field

investigations and deliverables; and provides the project schedule.

• Section 3, Data Gaps and Proposed Field Tasks and Actions, summarizes the results

from the data gaps analysis presented in the Supplemental EE/CA Work Plan, identifies

the additional data needed for evaluation of feasibility alternatives for remedial

technologies to be conducted as part of the Supplemental EE/CA, and discusses proposed

actions to fill each data gap to meet project data quality objectives.
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• Section 4, Reporting, describes the Data Gap Report that will be prepared to summarize

the results from activities undertaken to fill the data gaps.

• Section 5, Bibliography, lists the documents used in the preparation of this DGSWP.

A Quality Assurance Project Plan (QAPP), a Sampling and Analysis Plan (SAP), and a Health and 

Safety Plan are provided in Appendices, B, C, and D, respectively. 

The QAPP addresses procedures to be implemented to ensure that the data generated are of 

sufficient quality to meet the objectives of this DGSWP and was prepared in accordance with the 

EPA Requirements for Quality Assurance Project Plans (QA/R-5), March 2001 (Reissued May 

2006), EPA/240/B-01/003; EPA Guidance for Preparation of Quality Assurance Project Plans, 

EPA/240/R-02/009, December 2002, QA/G-5; and the requirements of the EPA Contract 

Laboratory Program. The QAPP describes the data quality objectives (DQOs), and identifies and 

describes measures that will be taken during performance of all sampling and analysis tasks to 

ensure fulfillment of the DQOs. A listing of standards, criteria, and regulations applicable to the 

investigation and the Data Management Plan is also included in the QAPP. 

The SAP addresses collection of data required to fill the data gaps identified in the Supplemental 

EE/CA Work Plan and this DGSWP. The SAP describes the sampling objectives, the rationale for 

the sampling approach (based on the data gaps) and plans for data use, and provides a detailed 

description of sampling tasks. The SAP also includes detailed descriptions of individual 

investigative activities necessary to address data gaps. 

The SAP is supported by the Health and Safety Plan, which presents requirements and specific 

procedures to be implemented for personnel and environmental safety during field work conducted 

in support of this DGSWP. The HASP identifies specific monitoring and management 

responsibilities and activities to ensure the protection of human health and to promote safety for 

the activities associated with the data gap sampling. 

Appendices B and C are cited throughout this DGSWP with reference to the quality 

assurance/quality control (QA/QC) and field sampling procedures that will be implemented to 

ensure that the objectives of this DGSWP are met.
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2.0 PROJECT MANAGEMENT STRATEGY 

This section identifies project team members and subcontractors and their roles and 

responsibilities; describes the qualifications of environmental consulting and technical firms; 

outlines the project approach to quality assurance, field investigations and deliverables; and 

provides a strategy for managing investigative activities and achieving timely submittal of 

deliverables. The project schedule also is provided. Project team members are shown on the 

organization chart provided as Figure 3.  

2.1 PROJECT TEAM, RESPONSIBILITIES AND AUTHORITY 

The Farallon technical team’s roles and responsibilities are detailed below and requested 

resumes are presented in Appendix E.   

2.1.1 Regulatory and Agency Personnel 

Mr. Joe Wallace of EPA Region 10 will serve as the Remedial Project Manager. Mr. Wallace is 

responsible for overseeing implementation of and ensuring compliance with the Settlement 

Agreement, the Modification to the Settlement Agreement, and associated SOWs. All submittals 

required by these documents will be delivered to the EPA Remedial Project Manager. 

USACE Seattle District staff will serve as technical advisors to EPA, providing technical 

assistance, including reviewing documents and attending meetings. Other USACE staff may 

provide water-quality monitoring support and construction oversight support, as needed. 

2.1.2 EMJ and EMJ Counsel 

Mr. E. Gilbert Leon, Jr., EMJ’s Vice President, will serve as EMJ’s primary point of contact. Mr. 

Leon will be responsible for coordinating with EPA, EMJ legal counsel, and the technical team to 

meet the requirements of the Settlement Agreement, the Modification to the Settlement 

Agreement, and associated SOWs. 

EMJ’s counsel, Hogan Lovells US, LLP, will provide legal counsel to EMJ. Mr. Scott Reisch and 

Ms. Elizabeth Och will serve as the primary points of contact for Hogan Lovells US, LLP. 
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2.1.3 Farallon Technical Team 
Project Coordinator: Ms. Amy Essig Desai 

Ms. Desai is a Principal Scientist with 20 years of experience overseeing cleanup projects under 

the Comprehensive Environmental Response, Compensation, and Liability Act and other 

programs. As Project Coordinator, she will have overall responsibility for project execution in 

accordance with the requirements of the Settlement Agreement, the Modification to the Settlement 

Agreement, and associated SOWs. The Project Coordinator will be responsible for the following: 

• Serving as the primary point of contact for regulatory communications;

• Serving as the primary point of contact for EMJ, EPA, Star Forge, The Boeing Company,

and Tribes;

• Developing and submitting formal communications between EPA and EMJ;

• Maintaining a complete correspondence and project file;

• Providing overall program guidance to the Project Manager and support staff; and

• Attending meetings with EMJ and EPA as needed, and providing necessary input on behalf

of EMJ.

Project Manager: Mr. Chris Moody 

Mr. Moody is a Principal Geologist and the Farallon Lead for the Contaminated Sediment Practice, 

with 25 years of experience in managing large science, engineering, and construction projects. As 

Project Manager, Mr. Moody will be responsible for project coordination and planning to ensure 

timely and successful completion of the work. He will oversee the consultant and subcontractor 

teams, and will review all reports and work products to ensure that requirements of the Settlement 

Agreement, the Modification to the Settlement Agreement, associated SOWs, and other project 

requirements (e.g., policies, procedures, codes, regulations, standards) are met. 

The Project Manager will be responsible for the following: 

• Managing overall project performance and the quality of project deliverables in accordance

with contract and regulatory requirements;
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• Coordinating the review and/or internal approval of project deliverables prior to their 

submission to EPA, and to other stakeholders as applicable; 

• Procuring the resources needed to complete the work; 

• Managing changes in the scope of work, schedule, and/or costs requiring Farallon’s 

interaction with EMJ. 

Quality Assurance and Data Manager: Ms. Jeanette Mullin 

Ms. Mullin has more than 22 years of experience in program management for site investigations 

and QA/QC management for numerous multi-task projects. As QA and Data Manager, Ms. Mullin 

will provide QA oversight for both the field sampling and laboratory programs, ensuring that 

samples are collected and documented appropriately, coordinating with the analytical laboratories, 

ensuring data quality, overseeing data validation, and supervising project QA coordination and 

data validation. 

As the Data Manager, Ms. Mullin will compile field observations and analytical data into a 

database, review the data for completeness and consistency, append the database with qualifiers 

assigned by the data validator, and ensure that the data obtained are in a format suitable for 

inclusion in the Scribe software format for delivery to EPA. 

The QA Manager is responsible for overseeing the administration of the quality program for the 

Project, and will ensure that the work is performed in accordance with the QAPP, the SAP, and 

other quality-related plans and/or addenda, and other project requirements (e.g., policies, 

procedures, codes, regulations, standards).  

The QA Manager will be responsible for the following: 

• Reviewing and/or approving quality-related deliverables, particularly the QAPP and 

associated modifications and/or addenda; 

• Coordinating the review and/or internal approval of project deliverables prior to their 

submission to EPA, and to other stakeholders as applicable; 
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• Establishing and/or maintaining the document control system; and

• Conducting periodic inspections and/or audits to verify compliance and enhance quality

workmanship.

The QA Manager can direct “stop work” or re-performance of any nonconforming activity 

resulting from improper application of prescribed procedures, and will monitor corrective actions 

to ensure that quality standards are met. The QA Manager will oversee individual quality points 

of contact for the adherence to the quality requirements for their respective tasks. 

Field Coordinator: Mr. Phil Cordell 

Mr. Cordell will serve as the Field Coordinator, responsible for establishing the project schedule, 

coordinating subcontractors, and observing day-to-day technical and field activities. He will ensure 

that appropriate protocols for sample collection, preservation, and holding times are observed, and 

review laboratory sample receipt records to ensure samples are analyzed for the appropriate 

chemical and physical analyses in accordance with the SAP and QAPP. Mr. Cordell will be the 

primary point of contact for the field team.  

Field CoordinatorLead: Mr. Yusuf Pehlivan 

Mr. Pehlivan will serve as the Field LeadCoordinator, implementing the DGSWP and overseeing 

sediment characterization activitiesresponsible for day-to-day technical and field activities. He will 

ensure that sample collection adheres to the SAP (Appendix C), document sediment conditions, 

be responsible for implanting the site-specific HASP (Appendix D), and submit or arrange for 

submittal of environmental samples to the designated laboratory/laboratories for chemical and 

physical analyses. 

appropriate protocols for sample collection, preservation, and holding times are observed, and will 

submit or arrange for submittal of environmental samples to the designated laboratory(ies) for 

chemical and physical analyses. 



FINAL REVISED DRAFT – Issued for Agency Review 

2-5 
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\2018-09 Final Rev Draft DGSWP.docx  
 
 

Project Health and Safety Manager and Site Safety Officer: Joe Rounds 

The Health and Safety Manager and Site Safety Officer, or designee, is responsible for overseeing 

all aspects of the site safety program, and preparing any site-specific health and safety guidance 

documents or addenda to this DGSWP. 

2.2 SUBCONTRACTORS, RESPONSIBILITIES AND QUALIFICATIONS 

2.2.1 Analytical Laboratory 
Laboratory Project Manager: Ms. Kelly Bottem 

Environmental samples collected will be submitted to Analytical Resources, Inc. for laboratory 

analysis. As the Laboratory Project Manager, Ms. Bottem will be responsible for successful and 

timely completion of sample analyses, and for the following: 

• Ensuring that the samples are received and logged in correctly, that the correct analytical 

methods and modifications are used, and that the data are reported within specified 

turnaround times; 

• Reviewing the analytical data to ensure adherence to the procedures stipulated in the 

QAPP, the cited methods, and the laboratory standard operating procedures; 

• Keeping the Farallon QA Manager apprised of the schedule and status of sample analyses 

and data package preparation; 

• Notifying the Farallon QA Manager if problems occur in sample receiving, analysis, or 

scheduling, or if control limits cannot be met; 

• Taking appropriate corrective action as necessary; 

• Delivering electronic data files and meeting turnaround times for deliverables as specified 

in the QAPP; and 

• Allowing EPA and the Farallon QA Manager to perform laboratory and data audits. 
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Laboratory Quality Assurance Manager: Mr. Bob Congleton 

As the Laboratory QA Manager, Mr. Congleton is responsible for overseeing the QA activities in 

the laboratory, and for ensuring the quality of the data for this project. Specific responsibilities 

include the following: 

• Overseeing and implementing the laboratory’s QA program, including the laboratory’s 

semiannual participation in performance testing for drinking water, wastewater, and solid 

matrices for all accredited methods; 

• Maintaining QA records for each laboratory production unit; 

• Ensuring that QA/QC procedures are implemented as required for each method, and 

providing oversight for QA/QC practices and procedures; and  

• Reviewing and addressing or approving nonconformity and corrective action reports. 

2.2.2 Data Validation and Verification 
Mr. James J. McAteer, Jr. of QA/QC Solutions, LLC will serve as Data Validation Manager. Mr. 

McAteer is responsible for verifying the accuracy of the laboratory electronic data deliverables 

(i.e., analytical procedures and calculations, and transcriptions of laboratory data) for each 

analysis, as part of the full validation that will be completed for these packages: 

• Validating the laboratory data; 

• Communicating any data quality issues to the Farallon QA Manager; and 

• Working with the Farallon QA Manager to address any data limitations. 

The Data Validation Manager will work closely with the Farallon QA Manager to ensure that the 

objectives of the QAPP are met. 
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2.3 QUALITY ASSURANCE, FIELD INVESTIGATIONS, AND DELIVERABLES 

Technical and managerial data will be collected as part of this project. Technical data from the 

field and laboratory will be combined and evaluated against the objectives stated in the QAPP and 

the SAP. Managerial data will consist of audit and inspection documentation, which will be used 

to assess and verify the quality of the measurements taken during the work, and to validate 

adherence to field and laboratory protocols established for the project. 

The field method review process for this project will include QA Manager supervision, and review 

of the procedures implemented in the field for consistency with established protocols. The Project 

Manager will review the completed field forms on a daily basis. 

The laboratory will perform in-house analytical data reduction and QA under the direction of the 

Laboratory QA Manager. Data QA and reduction will be performed as defined in the QAPP. 

Laboratory analytical data reports will consist of data packages containing the documentation and 

support outlined in the QAPP. Farallon will work with the analytical laboratory to obtain an 

electronic data deliverable in a format enabling data to be imported directly into a site database. 

The database for this work will contain evaluated data from environmental sampling conducted 

during this investigation and from previous environmental sampling programs. 

2.4 LISTING OF STANDARDS, CRITERIA, AND REGULATIONS 

Standards, criteria, and regulations that may be applicable to the investigation are listed below. 

• Site-specific RvALs

• Noise from sonic coring

o Noise Control Act of 1974 (RCW 80.107; WAC 173-60)

• Solid Waste Disposal

o Federal – Solid Waste Disposal Act (42 USC 215103259-6901-6991; 40 CFR 257

and 258)

o State – Solid Waste Handling Standards (RCW 70.95; WAC 173-350)

• Waste Storage and Disposal
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o Federal – Resource Conservation and Recovery Act (42 USC 7401-7642; 40 CFR

264 and 265)

o Dangerous Waste Regulations (RCW 70.105; WAC 173-303)

2.5 PROJECT SCHEDULE 

Many of the field tasks for this project require coordination of multiple issues and parties, including 

contractor availability, the Muckleshoot Tribe, and possibly tide levels. The tentative schedule for 

the sampling and evaluation tasks described in this DGSWP is as follows: 

• Submittal of draft DGSWP and appendixes to EPA: March 12, 2018

• EPA review of draft DGSWP and provision of comments to EMJ (45 days): May 7, 2018

• Submittal of draft final draft DGSWP and appendixes to EPA (45 days): June 21, 2018

• EPA review of draft final draft DGSWP and provision of comments to EMJ: August 28,

2018 

• Submittal of final revised draft DGSWP and appendixes to EPA: September October 18,

20185 

• EPA review of final revised DGSWP: October 26, 2018

• Field work: 3rd4th Quarter 2018 (subject to subcontractor availability)

• Submittal of draft Data Gaps Report (DGR) to EPA: within 45 days of completion of data

validation

• EPA review of draft DGR and provision of comments to EMJ: within 45 days of receipt of

draft DGR

• Submittal of final DGR to EPA: within 30 days of receipt of EPA comments on draft

DGSWP.
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3.0 DATA GAPS AND PROPOSED FIELD TASKS AND ACTIONS 

This section summarizes the results from the Data Gap Analysis findings presented in the 

Supplemental EE/CA Work Plan and includes the identification of any data gaps needed to 

perform the Supplemental EE/CA and update the conceptual site model. The conceptual site model 

is a living model that will be updated with new information resulting from the implementation of 

this DGSWP, and will be presented in the DGR.  

The results from the Data Gap Analysis provide a basis for planning and collecting additional 

samples needed to complete the investigation of the nature, extent, and potential risks of remaining 

PCB contamination in the RAB; and to evaluate feasibility alternatives for remedial technologies 

in support of the Supplemental EE/CA.  

Provided in this section are summaries of: the identified data gaps with respect to potential sources 

of recontamination, the extent of contamination, and risk assessment; the potential remedial 

technologies; and the proposed actions for filling the identified data gaps. 

As stated in the Supplemental EE/CA Work Plan, EMJ has divided the RAB into three functional 

areas to facilitate the evaluation of risks and the protectiveness of the remedial technologies 

alternatives in support of the Supplemental EE/CA. The three functional areas are shown on Figure 

4 and summarized below: 

• The Armored Area is in and above the Intertidal Area and the surface consists of riprap

armoring. This area experiences transient surface sediment and surface water conditions

based on river flows, and is unlikely to support a substantial benthic or intertidal

community due to the substrate.

• The Intertidal Area is above the -2 feet mean lower low water elevation and is subject to

transient sediment deposition and erosion. Although the backfill material in the Intertidal

Area was not designed to provide habitat for clams and does not adjoin public access areas;

potential future uses of this area for clamming and beach play will be considered in the

evaluation of risks and remedial technology alternatives.
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• The Subtidal Area is below the -2 feet mean lower low water elevation, and is expected

to accumulate more sediments than the Armored or Intertidal Areas, but is subject to

periodic erosion in places. The Subtidal Area is likely to support healthy benthic

community development in areas where finer-grained sediments accumulate.

This DGSWP does not address additional sampling in the Armored Area at this time for the 

following reasons: 

• Protective measures are already in place in the Armored Area with the installation of the

shoreline containment materials (i.e., the 1.5-foot layer of a granular activated carbon-

amended sand/gravel filter mixture, overlain with a 2.5-foot layer of riprap, and a 0.5-foot

layer of riprap filler). Any sampling of underlying sediments would compromise the

protective measures in place.

• Exposure routes identified in the published Record of Decision for the LDW Superfund

Site (EPA 2014) are not present in the Armored Area. For example, the Armored Area is

not conducive to supporting water recreation; beach play; or shellfish, fish, or benthic

habitat.

Proposed sampling locations in the Intertidal and Subtidal Areas to fill data gaps are discussed in 

Section 3.5, Proposed Actions to Fill Data Gaps. 

3.1 POTENTIAL SOURCES OF RECONTAMINATION 

The Supplemental EE/CA Work Plan identified potential sources of recontamination to the RAB 

as LDW sediments, and z-layer sediments underlying RAB backfill. Although there is no current 

evidence that upland pathways and sources (e.g., soil erosion, groundwater, Facility stormwater) 

are contributing PCBs or any other COC to the RAB, they are evaluated here to determine what 

(if any) additional data are needed to evaluate remedial technology alternatives during the 

Supplemental EE/CA. 

3.1.1 LDW Sediments 
Most areas of the LDW Superfund Site have not yet undergone cleanup, and not all sources of 

contaminants to the LDW upstream of the RAB have been identified and controlled. Contaminated 
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sediments in the LDW may be transported downstream as a result of bedload or suspended 

sediments and then settle onto surface sediments within the RAB. Additionally, there could be 

some upstream transport of bedload sediments into the RAB from downstream sources, since the 

LDW is a two-layer salt wedge estuary. The denser saltwater present throughout much of the 

waterway causes freshwater to discharge upward toward the surface of the waterway. The 

saltwater “wedge” is an interface between fresh water at the surface and salt water at depth, and is 

present from River Mile (RM) 0 to RM 2.2, and is intermittently present between RM 2.2 and RM 

4, depending on tide height and river flow (EPA 2014). The RAB is located approximately at RM 

3.6, within an area occasionally affected by the saltwater wedge. Furthermore, anthropogenic 

activities associated with LDW use and ongoing and/or future cleanup that could result in re-

suspended contaminated sediments being deposited within the RAB include vessel navigation, 

dredging, and near- and in-water construction activities.  

The results from post-NTCRA surface sediment sampling conducted in 2015 and 2016, 

summarized in the Supplemental EE/CA Work Plan, suggest that PCB concentrations exceeding 

the RvAL in fine-grained sediments overlying the backfill material within the RAB may be due to 

bedload transport of PCB-contaminated fine-grained sediments from upstream areas (Anchor QEA 

and Farallon 2016b). In general, total PCB concentrations at these upstream locations were higher 

than those in the RAB (Figures 5A and 5B). Fine-grained sediments in the LDW may move around 

seasonally, and likely are deposited onto and eroded from the RAB, depending on seasonal or 

episodic hydrodynamics. 

Since only two rounds of post-NTRCA sampling have been conducted upstream, additional 

sampling is necessary to better understand seasonal and temporal trends in PCB concentrations 

associated with sediments that may be eroded and deposited in the RAB functional areas. Sediment 

sampling will include sampling from two of The Boeing Company (Boeing) sediment monitoring 

stations to evaluate the potential for recontamination of RAB sediments as a result of saltwater 

“wedge” sediment transport originating from sources downstream of the RAB. Surface sediment 

monitoring for evaluation of recontamination from upstream and downstream sources will be 

conducted at the locations identified in Section 3.2, Extent of Contamination, as described in 

Section 3.5, Proposed Actions to Fill Data Gaps. 
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These results will be included in the data sets used to conduct quantitative statistical evaluations 

such as the Student t-test or Wilcoxon Rank Sum Test to determine if surface sediment 

concentrations within the RAB differ from upstream and downstream concentrations. Further 

evaluations may include using a separate sediment transport model if additional lines of evidence 

are needed to evaluate the potential for recontamination.   

3.1.2 Z-Layer Sediments 
Z-layer sediment sampling conducted during the 2014 NTCRA construction activities and in

February 2016 identified subsurface sediments beneath backfill in which PCBs remain at

concentrations exceeding the RvAL at two locations (Figure 6) (Anchor QEA and Farallon 2016a).

At EPA’s request, the USACE conducted a breakthrough analysis of the RAB backfill in

September 2016 using the Model for Chemical Containment by a Cap version 1.19 dated June 8,

2012 (USACE 2016a). The USACE concluded that the breakthrough analysis suggested that the

potential exists for PCB concentrations exceeding the RvAL in the z-layer to migrate to the upper

45 centimeters of surface sediments with predicted PCB concentrations exceeding the RvAL

within 100 years.

Input parameters for the backfill breakthrough model should reflect site conditions, and would be 

expected to vary for the different functional areas within the RAB based on differences in 

bioturbation layer thickness, depth of backfill, backfill total organic carbon content, and underlying 

sediment concentrations. Additional data are needed to better define the areal extent of PCB 

concentrations exceeding the RvAL in the z-layer. Subsurface sediment and porewater sampling 

will be conducted at the locations identified in Section 3.2, Extent of Contamination, as described 

in Section 3.5, Proposed Actions to Fill Data Gaps. 

3.1.3 Upland Sources 
As stated in the Supplemental EE/CA Work Plan, there is no evidence that upland sources and 

pathways are contributing PCBs to the RAB. However, to confirm existing upland source control 

evaluations, specific sediment sampling locations and decision frameworks were developed to 

evaluate groundwater, stormwater, and bank erosion impacts to the RAB, with the sampling 

conducted in October 2015 and January and February 2016. The 2015 and 2016 data did not 



FINAL REVISED DRAFT – Issued for Agency Review 

3-5
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\2018-09 Final Rev Draft DGSWP.docx  

identify RAB impacts from Facility sources. Additional surface sediment monitoring for upland 

source control evaluations will be conducted at the locations identified in Section 3.2, Extent of 

Contamination, as described in Section 3.5, Proposed Actions to Fill Data Gaps. 

Additional potential upland sources that have pathways to RAB sediments that were identified 

during source control evaluations conducted at the Facility from 2004 through 2009 were: soil 

from bank erosion; groundwater; and stormwater (Anchor QEA and Farallon 2008, 2011). These 

potential upland sources were summarized in the Supplemental EE/CA Work Plan, and are 

discussed below.  

3.1.3.1 Soil from Bank Erosion 

As stated in the Supplemental EE/CA Work Plan, contaminated bank soil was removed 

during the 2014 NTCRA construction activities, and was replaced with an engineered 

shoreline containment system consisting of clean filter material (sand), protective riprap 

armoring, and habitat material. Additionally, the contaminated soil located in the 

northwestern corner of the Facility in the JFOS was removed in September 2017 and 

summer 2017. Therefore, erosion of shoreline bank soil currently is not a contaminant 

transport pathway to RAB sediments in the LDW and additional soil data are not needed 

at this time. 

3.1.3.2 Groundwater 

No new groundwater data have become available since submittal of the Supplemental 

EE/CA Work Plan (Farallon 2017). Based on Farallon’s review of groundwater analytical 

data presented in the Supplemental EE/CA Work Plan (Farallon 2017), collected in 1992 

through August 2017 and the location of the slope-containment materials in relation to 

groundwater elevation, groundwater is not a source of COCs to the RAB. PCBs were 

detected in only one groundwater sample collected from a monitoring well (monitoring 

well MW-6 in June 2003) and low concentrations of PCB congeners were detected from 

two monitoring wells MW-6 and MW-41 in August 2017. PCBs also were detected in 

reconnaissance groundwater samples obtained from several borings completed in the 

northwestern corner of the Facility in January 2011, however the source of PCB 
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contamination in soil in the JFOS was removed during a removal action in September 2015 

and summer 2017. Metals that have been detected in groundwater include arsenic, 

cadmium, chromium, copper, lead, mercury, silver, and zinc. The Source Control 

Evaluation Report (Anchor and Farallon 2008) concluded that concentrations of these 

metals were consistent with background concentrations in groundwater in the region, were 

present in reconnaissance groundwater samples that may not be representative of 

groundwater conditions, or were not associated with releases at the Facility. Additionally, 

groundwater flows through the slope containment layers before reaching the LDW, 

providing additional groundwater source control and limiting the discharge of PCBs and 

metals contaminated groundwater to the sediments of the RAB. Therefore, groundwater is 

not a source of COCs to the RAB and additional groundwater data are not needed at this 

time.  

EPA requested that the potential for PCB colloidal transport to the RAB via groundwater 

be addressed in this DGSWP to determine whether additional upland data are necessary to 

complete the alternatives analysis as part of the Supplemental EE/CA. PCB colloidal 

suspension in groundwater likely is not occurring at the Facility due to the low PCB 

concentrations detected in groundwater samples and the lack of PCB-contaminated soil 

present. Colloidal suspension of PCBs requires high soil porosity, organic soil, and fine-

grained native soils to exist in the saturated zone. Information regarding organic soil and 

fine-grained native soil was available for review. Upland soil conditions do not indicate 

the presence of organic soil or fine-grained native soils adjacent to the RAB. Although 

porosity could not be evaluated, it is not a critical data gap, and will be evaluated during 

the upland Remedial Investigation. Farallon will coordinate with EMJ’s upland Remedial 

Investigation consultant to obtain soil porosity data from areas adjacent to the Facility 

shoreline, and will re-evaluate the potential for colloidal transport of PCBs as new upland 

Remedial Investigation data become available. 

3.1.3.3 Stormwater 

One additional stormwater sample was collected since submittal of the Supplemental 

EE/CA Work Plan (Farallon 2017). Farallon evaluated this additional data and determined 
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it to be consistent with the results from previous stormwater sampling data collected prior 

to September 2017. Based on review of the stormwater system configuration, the 

stormwater treatment system, and stormwater data, the stormwater treatment system is 

effective in reducing the concentrations of contaminants discharged to the RAB; and 

stormwater effluent is not a source of COCs to surface sediments in the RAB. PCBs have 

not been detected in stormwater effluent samples since the treatment system filter medium 

was upgraded in July and August 2015. Metals that have been detected in stormwater 

effluent samples since August 2015 include arsenic, chromium, copper, lead, mercury, 

nickel, and zinc; however, concentrations of total suspended solids in stormwater effluent 

samples have been consistently less than the detection limits, ranging from 1 to 10 

milligrams per liter. The surface sediment monitoring and sampling plan outlined in the 

Supplemental EE/CA Work Plan is sufficient to monitor stormwater upland sources. No 

stormwater data gaps exist at this time, and no additional stormwater data or stormwater 

treatment system upgrades are needed to evaluate remedial technology alternatives in the 

Supplemental EE/CA. 

3.2 EXTENT OF CONTAMINATION 

As discussed in the Supplemental EE/CA Work Plan, data gaps exist in the characterization of 

PCB concentrations in surface sediments, and in z-layer sediments underlying backfill material. 

Additional surface sediment sampling will be conducted at the upstream (PMU- ), perimeter 

(PMN- ), and RAB (LTR- ) locations sampled in 2015 and 2016 (Figures 7A and 7B). New surface 

sediment sampling locations LTR-23 and LTR-24 were added to provide better spatial coverage 

in the RAB Intertidal Area. Upstream, perimeter, and downstream results will be compared to 

surface sediment data collected from within the RAB, as discussed in Section 3.1.1, LDW 

Sediments.  

Additional lines of evidence to evaluate trends and the potential for recontamination will include 

PCB Aroclor composition analysis, and quantitative statistical evaluations such as the Student t-

test or Wilcoxon Rank Sum Test. PCB Aroclor composition analysis will consist of the evaluation 

of PCB Aroclors detected in upstream and perimeter surface sediments compared to PCB Aroclors 
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detected in surface sediment in the RAB, and to PCB Aroclors historically detected in RAB 

sediments prior to the 2014 NTCRA, as well as PCB Aroclors detected in the Duwamish sediment 

other area immediately downstream. Additional lines of evidence also may include the analysis of 

PCB congeners in surface sediments at select locations. The decision to conduct PCB congener 

analysis will be based on the strength of evidence in determining the potential for recontamination 

from upstream and downstream sources. If needed, the resultant PCB congener data results may 

be used to conduct principle component analysis or other appropriate environmental forensics 

methods. 

Surface sediment sampling locations for the upstream, perimeter, RAB areas, and the Duwamish 

sediment other area stations are shown on Figures 7A and 7B. Surface sediment sampling will be 

conducted to monitor potential sediment sources from upstream, downstream, and navigation 

channel areas, as described in Section 3.5.1, Surface Sediment Samples. 

Existing z-layer sampling locations were evaluated with respect to spatial coverage in the Intertidal 

and Subtidal Areas, and proximity to the Armored Area. Additionally, per a request from EPA, 

sampling locations were evaluated to ensure coverage in areas within the designated Dredge 

Management Units (DMUs) that received approximately less than 6 inches of backfill. This was 

determined by comparing the post-dredge surface to the post-backfill surface (Figure 8A). The 

dredged areas were backfilled with a volume of backfill material that was approximately the same 

volume as the dredge volume to restore the riverbed to pre-dredging elevations. The only areas 

where there was less than 6 inches of backfill were within areas of DMU-3 where less than 6 inches 

of removal were required. Proposed sampling location PDS-12 is within this area where very little 

removal and backfill were required. Cross sections depicting the backfill thickness throughout the 

RAB are presented in Figures 8B through 8D. 

Z-layer sediment sampling is proposed at three previous and nine new sampling locations, as 

shown on Figure 7A. Eight of the 12 proposed z-layer sampling locations (PDS-1, PDS-3, and 

PDS-8 through PDS-13) are in the Subtidal Area; locations PDS-1 and PDS-3 are immediately 

adjacent to the Armored Area. Four of the 12 proposed z-layer sampling locations (PDS-5 and 

PDS-14 through PDS-16) are in the Intertidal Area; and location PDS-5 is immediately adjacent 
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to the Armored Area). Per a request from EPA, sampling location PDS-14 was relocated 

approximately 25 feet southeast where sheen was observed during the remedial action. Z-layer 

sediment sampling will be conducted as described in Section 3.5.2, Subsurface Sediment and 

Porewater Samples. Specific additional model input parameters that will be collected during z-

layer sediment sampling are measurements of backfill thickness, total organic carbon, total black 

carbon, and grain-size distribution. The thickness of overlying fine-grained sediments at each z-

layer location also will be measured as described in Section 3.5.2, Subsurface Sediment and 

Porewater Samples, to assess the bioturbation layer thicknesses present in each of the three 

functional areas for additional model input. 

The sediment porewater concentration is a key input parameter for the backfill breakthrough 

model. The breakthrough analysis model that will be used to evaluate diffusion of PCBs through 

the backfill is the Model for Chemical Containment by a Cap version 1.19 dated June 8, 2012 

(USACE 2016a). Porewater concentrations often are estimated by applying a partitioning 

coefficient to sediment concentrations. Results using the equilibrium partitioning approach would 

have limited accuracy under site-specific conditions, because equilibrium is unlikely to be 

achieved in the tidally influenced RAB, and the total organic carbon content in backfill material is 

less than the recommended range for this approach. Given the sensitivity of the backfill 

breakthrough model to porewater concentrations, direct sampling of PCB concentrations in 

porewater is recommended over equilibrium partitioning-based estimates. Porewater sampling will 

be attempted at each z-layer sampling location, as described in Section 3.5.2, Subsurface Sediment 

and Porewater Samples, and in the SAP. Porewater sampling poses challenges given the depth of 

the z-layer below the mudline, and the coarse gradation of the backfill material. Since metals 

concentrations were less than the RvALs in all z-layer samples analyzed in 2014 and 2016, 

porewater concentrations of metals are not needed to assess the potential for migration through the 

backfill. Furthermore, the backfill materials provide a binding substrate for metals released from 

the sediment, and more importantly create an anoxic environment below the backfill that 

stimulates the formation of insoluble metal sulfides. 
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Z-layer porewater and/or sediment PCB results, backfill layer thickness, and backfill physical

characteristics will be used to re-run the backfill breakthrough model and identify specific areas

for evaluation of remedial technology alternatives during the Supplemental EE/CA.

3.3 RISK ASSESSMENT 

Data gaps exist in the information needed to assess potential human health and environmental risks 

associated with the RAB, as identified in the Supplemental EE/CA Work Plan. Potential risks exist 

for benthic organisms and other aquatic life that may come into direct contact with surface 

sediments in the RAB with concentrations of PCBs exceeding the RvAL. Surface sediment 

sampling described in Section 3.2, Extent of Contamination, will enable assessment of potential 

ecological risks. Results from the backfill breakthrough model described in Section 3.1.2, Z-Layer 

Sediments, will be used to assess the potential for future risks to benthic organisms, other aquatic 

life, and humans clamming or recreating in the RAB Intertidal Area. 

3.4 FEASIBILITY OF REMOVAL ACTION TECHNOLOGIES 

Data gaps exist regarding information needed to assess the feasibility of technologies to be 

considered in the development of removal action alternatives in the Supplemental EE/CA.  

3.4.1 Coordination with Port of Seattle 
For any removal action within the RAB, in-water activities would be conducted on Port of Seattle 

property. For this reason, EMJ will need to coordinate, as necessary, with the Port to gain right-

of-entry for the construction and long-term monitoring and to implement land‐use restrictions for 

long‐term protection of any capped areas. Institutional controls that would limit any uncontrolled 

disturbance of capped areas would be considered in the selection of technologies and the 

assembling of alternatives in the Supplemental EE/CA. Coordination with the Port will be 

conducted while field sampling is being conducted. 

3.4.2 Engineering Constraints and Applicable or Relevant and Appropriate 
Requirements 

Engineering constraints may affect the feasibility or effectiveness of removal action technologies, 

such as identifying dredging technologies appropriate for the gravelly backfill material, 
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approaches to minimize resuspension of fines during dredging or capping, and cap materials that 

may successfully minimize PCB breakthrough.  

Applicable or relevant and appropriate requirements (ARARs) associated with federal, state, local, 

or Tribal jurisdictions may apply that would impact the feasibility of implementing removal action 

alternatives in different areas of the EAA and/or considerations that need to be addressed during 

construction. ARARs may relate to protection of the navigation channel, bathymetric and habitat 

considerations, and ordinances that affect construction activities, among others. 

While field sampling is being conducted, construction and permitting-related ARARs and 

engineering constraints and solutions will be researched and identified to allow appropriate 

selection of technologies and the assembling of alternatives in the Supplemental EE/CA. 

3.5 PROPOSED ACTIONS TO FILL DATA GAPS 

The sampling design for the field investigation was devised to support the objectives of this 

DGSWP. The types of samples to be collected and how they address DGSWP study questions and 

objectives are summarized below, and are presented on Figure 2 and in Table 2. The proposed 

sampling locations are shown on Figures 7A and 7B. 

3.5.1 Surface Sediment Samples 
Surface sediment samples will be collected from previously sampled locations both within and 

outside the limits of the RAB. New surface sediment sampling locations LTR-23 and LTR-24 were 

added to provide better spatial coverage in the Intertidal Area, and will be used along with data 

obtained from the other Intertidal Area surface sediment locations to help evaluate appropriate 

exposure scenarios in determining potential risks associated with total PCB concentrations. New 

surface sediment sampling location LTR-25 was added adjacent to the Armored Area to provide 

better spatial coverage for monitoring potential groundwater discharges from upland sources. 

Surface sediment sampling areas outside the RAB consist of perimeter sampling locations in the 

navigation channel, and locations immediately upstream and downstream of the RAB. Surface 



FINAL REVISED DRAFT – Issued for Agency Review 

3-12
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\2018-09 Final Rev Draft DGSWP.docx  

sediment sampling fulfills the following DGSWP objectives (the sampling locations for each 

objective are provided in parentheses): 

• Assess the extent of contamination in the RAB, and the potential for recontamination of

the RAB from adjacent upland sources, by identifying areas and evaluating trends where

PCB concentrations in surface sediments exceed the RvAL within the RAB (all 24

locations within the RAB).

• Assess the potential for recontamination of the RAB through possible bedload transport of

PCB-contaminated fine-grained sediments from upstream and downstream sources, and

the adjacent navigation channel (14 perimeter locations: 2 in the Duwamish sediment other

area downstream of the RAB, 3 in the navigation channel adjacent to the RAB, 3 in the

navigation channel upstream of the RAB, and 6 directly upstream of the RAB).

• Evaluate potential seasonal and temporal trends in PCB concentrations in the Intertidal and

Subtidal Areas of the RAB for risk-assessment purposes (8 Intertidal Area locations and

16 Subtidal Area locations within the RAB).

• Assess the thickness of fine-grained sediments overlying backfill material to assess the

bioturbation layer thicknesses in the Intertidal and Subtidal Areas of the RAB for cap

breakthrough model input, and for evaluation of potential remedial technology alternatives

to address RvAL exceedances (all 24 locations within the RAB).

Discrete sediment samples will be collected from the 0- to 2- and 0- to 10-centimeter depth 

intervals at each of the 38 surface sediment locations, for a total of 76 surface sediment samples. 

The purpose for collecting samples from the 0- to 2- and 0- to 10-centimeter depth intervals is to 

assess recently deposited material, and trends in concentrations over time. 

All surface sediment samples will be submitted for analysis for PCB Aroclors, total solids, total 

organic carbon, and grain-size distribution. Although PCBs were identified as the only COC 

remaining in the RAB at concentrations exceeding the RvAL, the other COCs (arsenic, cadmium, 

chromium, copper, lead, mercury, silver, and zinc) identified in the Action Memo also will be 

assessed to confirm that concentrations of these COCs do not exceed the RvAL, per EPA request 

(EPA 2018; Farallon 2018). 



FINAL REVISED DRAFT – Issued for Agency Review 

3-13
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\2018-09 Final Rev Draft DGSWP.docx  

Sediment from each surface station will be archived at the analytical laboratory. Following an 

initial data evaluation for recontamination, sediment from select stations may be submitted for 

PCB congener analysis to supplement the evaluation for recontamination. The decision to conduct 

PCB congener analysis will be based on the strength of the evidence for potential recontamination 

from upstream and downstream sources. If needed, PCB congener data results may be used to 

conduct principal component analysis or other appropriate environmental forensics methods. 

3.5.2 Subsurface Sediment, Backfill, and Porewater Samples 
Subsurface sediment, backfill, and porewater sampling fulfills the objectives associated with 

obtaining the information needed to refine the backfill breakthrough model, the purpose of which 

is to assess the potential for surface sediment recontamination, and for human health and 

environmental risks associated with the RAB, as described in Sections 3.1.2, Z-Layer Sediments, 

and 3.3, Risk Assessment. Subsurface sediment and porewater sampling objectives in support of 

modeling efforts are as follows: 

• Determine the extent of PCB concentrations exceeding the RvAL in the z-layer sediments

in the Intertidal and Subtidal Areas.

• Determine the backfill thickness at each subsurface sampling location.

• Determine total organic carbon content, black carbon content, and grain-size distribution

of backfill material at each subsurface sampling location.

• Determine PCB congener concentrations from porewater collected from the top 1 foot of

the z-layer at nine 14 new locations within the RAB, and from previously sampled locations

PDS-1, PDS-3, and PDS-5, which were reported to contain the highest concentrations of

PCBs during previous sampling events (Figure 6).

Subsurface sediment samples will be collected from nine 14 new locations within the RAB: three 

3 in the Intertidal Area, and six 11 in the Subtidal Area (Figure 7A). In addition, existing stations 

PDS-1, PDS-3, and PDS-5 will be reoccupied, for a total of 1217 locations. Per EPA request, 

areas where less than 6 inches of backfill was placed are identified on Figure 8A, which shows 

that the only area where less than 6 inches of backfill was placed was in areas of DMU-3 where 
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less than 6 inches of sediment removal was required. Proposed sampling location PDS-12 and 

PDS-20 isare within this area where very little removal and backfill was required. 

Discrete sediment samples will be collected from the 0- to -1-foot z-layer, and from the -1 

to -2-foot and -2 to -3-foot intervals below z-layer sediments. Subsurface sediment samples will 

be analyzed using a tiered approach, with samples from the 0 to -1-foot z-layer interval and the 

underlying -1- to -2-foot sediment interval submitted for chemical analysis. Samples from the -2- 

to -3-foot sediment interval underlying the z-layer will be analyzed if total PCB concentrations 

detected in samples collected from the -1 to -2-foot interval exceed the RvAL. Samples collected 

from the z-layer sediment sample intervals will be analyzed for PCB Aroclors, total solids, total 

organic carbon, and grain-size distribution. Because total organic carbon measurements may not 

accurately predict partitioning of PCBs from sediment into porewater if additional sorbing phases 

exist in sediment, analysis for samples collected from z-layer sediment sample intervals and 

submitted for chemical analysis will include black carbon. This analysis may be needed because 

sorption of PCBs (and other organic contaminants) to black carbon has been observed to be up to 

10 to 1,000 times stronger than the sorption to carbon measured using the total organic carbon 

method. Although PCBs were identified as the only COC remaining in the RAB at concentrations 

exceeding the RvAL, the other COCs (arsenic, cadmium, chromium, copper, lead, mercury, silver, 

and zinc) identified in the Action Memo also will be assessed per EPA request to confirm that 

concentrations of these COCs in sediments do not exceed the RvAL in z-layer sediments 

underlying backfill (EPA 2018; Farallon 2018). 

The feasibility of porewater sampling at the z-layer was evaluated following preparation of the 

Supplemental EE/CA Work Plan. As presented in the Technical Memorandum regarding 

Breakthrough Analysis of the Removal Action Boundary Backfill dated September 16, 2016 from 

USACE (2016b) to EPA, two main assumptions and limitations of the existing data set influenced 

the results from the modeling: 1) the presence of only seven sampling points within the RAB; and 

2) the limited understanding of the as-built conditions of backfill thickness. To address the limited

number of sampling points within the RAB, 1217 z-layer bulk sediment samples will be collected

along with 1217 z-layer porewater samples. In addition, grain-size distribution, total organic

carbon, black carbon, and thickness of the backfill material will be measured at each subsurface
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sample station. The measurements obtained will be used to better understand the variability in 

those modeling parameters. PCB porewater concentrations often are calculated for the model using 

sediment concentrations and applying a partitioning factor. Use of equilibrium partitioning is likely 

to overestimate the porewater concentration due to the relatively thin, and limited layer of elevated 

impacts, and the fact that equilibrium is unlikely to be achieved in a tidally influenced area. Given 

the sensitivity of the backfill breakthrough model to porewater concentrations and the 

characteristics of the site, collection of porewater should provide more-realistic results. 

Porewater samples will be collected using a sonic drill rig or equivalent equipped with a 6-, 7-, or 

8-inch core barrel. Due to the difficulties of collecting in-situ porewater 3 to 10 feet below the

sediment surface, the proposed approach for porewater collection includes a primary and

a secondary approach. If the primary approach (which relies on generating porewater by

centrifugation of bulk sediment samples) is not successful, an alternate approach for measuring

porewater in the bulk sediment samples at the analytical laboratory (such asusing passive sampling

methods using solid-phase microextraction fibers) will be discussed with the laboratory, and will

be considered based on the required volumes and other factors influencing the success of this

approachimplemented. Details of the methods and procedures for collecting porewater samples

are provided in the SAP (Appendix C). Sediment porewater samples will be collected from the 0-

to -1-foot interval z-layer, and will be submitted for analysis for PCB congeners.

3.6 POTENTIAL REMEDIAL TECHNOLOGIES 

The goal of the Supplemental EE/CA is to select a range of remedial technology alternatives to 

address the potential risk of exposure posed by the remaining sediments containing PCBs 

exceeding the RvAL in the RAB (EPA 2017). As required by the Settlement Agreement, Farallon 

will prepare a technical briefing for the EPA on the proposed remedial technology alternatives that 

will be presented in the Supplemental EE/CA. A minimum of 3 alternatives will be presented in 

the technical briefing. After the technical briefing, Farallon, in consideration of comments received 

at the technical briefing, will submit a first draft of the Supplemental EE/CA. 
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These alternatives include: 

• Dredging and/or excavation with disposal at an off-site permitted facility or a contained

aquatic disposal site in the LDW;

• Capping, including consideration of armoring, habitat layers, and contaminant-

sequestering amendments such as activated carbon;

• Enhanced Natural Recovery, including consideration of contaminant-sequestering

amendments such as activated carbon;

• Monitored Natural Recovery; and

• Institutional controls, such as environmental covenants to protect the integrity of

engineered features such as sediment caps.

The potential technologies outlined above were designed to address the three functional areas (i.e., 

armored, intertidal, and subtidal areas) identified in the RAB. 
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4.0 REPORTING 

Within 45 days of completion of the data gap field sampling activities and receipt of validated 

data, a DGR will be submitted to EPA summarizing the results from the field investigations and 

any non-field activities conducted to fill data gaps. The DGR will summarize how and to what 

extent these activities filled the data gaps and fulfilled the data quality objectives for the field 

investigations. A summary of the field investigations and methods, and any deviations from the 

SAP and their effect on data usability will be provided. Sediment data will be compared to RvALs 

as well as to 2015 and 2016 monitoring results to identify temporal trends and spatial gradients. 

Surface sediment data will be compared to the decision frameworks presented in Operations, 

Monitoring, and Maintenance Plan Revision 1 (Farallon 2016) to evaluate the effectiveness of 

source control measures in operation at the upland Facility.  

Results from the field investigations will be summarized in tables and figures. Data will be 

uploaded to the Ecology Environmental Information Management System and the EPA Water 

Quality Exchange or Scribe, as directed by EPA. Tables that cross-reference sample identifiers 

with station locations, field logs, Chain of Custody forms, laboratory data sheets, and QA reports 

will be provided. The results from additional data gap activities will be described, including 

identification of applicable or relevant and appropriate requirements, and updated modeling 

parameters. The results from field sampling and additional data gap activities will be used to update 

the conceptual site model to reflect the data gaps that have been filled. All data collected within, 

and adjacent to the RAB, (minus those that represented the sediment that was dredged in the 

previous removal action) will be considered in the evaluation of the nature and extent of PCBs 

exceeding cleanup levels within the RAB, and for updating the conceptual site model. The 

sampling results from this round of sampling will represent current conditions, and will be used in 

the streamlined risk evaluation; the identification and analysis of the removal action scope, goals, 

and objectives; and to help develop the removal action alternatives presented in the EE/CA report. 
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Nature  and Ex te nt of COCs within RAB - Surface Sedim e nt
Study Que stion 1: 
Are there seasonal or temporal trends in PCB concentrations in the RAB surface 
sediments that ex ceed the RvAL?
Proposed Action:
•  Collect surface sediment samples throughout the RAB from 0- to 2-cm and 0- to 10-cm
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•  S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals,
PCB Aroclors); archive PCB congeners
Evaluation:
•  Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect
to depth and grain-size distribution of surficial fine-grained sediments present
•  Compare to historical data to evaluate overall trends with respect to depth and spatial
distribution, as well as trends with respect to identified habitat areas

Upland Source Control – Storm wate r Im pacts to Surface Sedim e nt
Study Que stion 5:  
Are upland facility source control measures still protective of RAB sediments?
Proposed Action:
•  Collect surface sediment samples from locations radiating out from Outfall 003 from 0-
to   2-cm and 0- to 10-cm depth intervals using a hydraulic grab sampler
•  S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals,
PCB Aroclors); archive PCB congeners
Evaluation:
•  Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect
to depth and grain-size distribution of surficial fine-grained sediments present
•  Compare to historical data to evaluate overall trends with respect to depth and spatial
distribution near Outfall 003
•  Integrate sediment results with stormwater monitoring data

Upland Source Control – Groundwate r Im pacts to Surface Sedim e nt
Study Que stion 5:  
Are upland facility source control measures still protective of RAB sediments?
Proposed Action:
•  Collect surface sediment samples from locations adjacent to the armored containment
area from 0- to 2-cm and 0- to 10-cm depth intervals using a hydraulic grab sampler
•  S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals,
PCB Aroclors); archive PCB congeners
Evaluation:
•  Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect
to depth and grain-size distribution of surficial fine-grained sediments present
•  Compare to historical data to evaluate overall trends with respect to depth and spatial
distributions adjacent to the armored containment area
•  Integrate sediment results with groundwater monitoring data

Pote ntial for Recontam ination – Adjace nt Surface Sedim e nt
Nature  and Ex te nt of COCs within RAB - Subsurface Sedim e ntsStudy Que stion 2: 

Are upstream/downstream contaminated sediments contributing to PCB RvAL 
ex ceedances in the RAB surface sediments?
Proposed Action:
•  Collect surface sediment samples upstream of, adjacent to, and downstream of the RAB
from 0- to 2-cm and 0- to 10-cm depth intervals using a hydraulic grab sampler
•  S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals, PCB
Aroclors); archive PCB congeners
Evaluation:
•  Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect to
depth and grain-size distribution of surficial fine-grained sediments present
•  Compare results to RAB sediment results and historical data to evaluate overall trends in
depth and PCB Aroclor distribution patterns
•  If Aroclor distribution patterns indicate potential recontamination of the RAB from outside
sources, select archived sediment samples from the RAB area in question, and from
applicable perimeter locations will be submitted for PCB congener analysis to further refine
the recontamination assessment of the RAB

Pote ntial for Recontam ination – Z-laye r Bre akthrough Pote ntial
Study Que stion 4:  
W hat is the breakthrough potential of PCB concentrations ex ceeding the RvAL in 
z-layer sediments to migrate through the backfill material resulting in surface 
sediment RvAL ex ceedances?
Proposed Action:
•   Collect representative overlying backfill material for laboratory analyses (T S , GS , T OC,
and BC) using sonic drilling techniques
•  Collect representative sediment z-layer bulk sediment samples using sonic drilling
techniques
•   S ubmit samples to analytical laboratory for porewater ex traction using centrifuging or
S PME and porewater analyses (PCB congeners)

DRAFT

Evaluation

Study Que stion 3:  
W hat is the areal ex tent of PCB concentrations ex ceeding the RvAL in the 
z-layer sediments? 
Proposed Action:
•   Collect subsurface sediment samples from the 0- to -1-foot z-layer, and underlying -1
to -2-foot and -2- to -3-foot material underlying the backfill throughout the RAB habitat
areas using sonic drilling techniques
•  S ubmit z-layer sediment sample and underlying -1- to -2 foot sample interval to
analytical laboratory for analyses (T S , GS , T OC, BC, metals, PCB Aroclors); archive the
-2- to -3-foot interval (to be analyzed if RvAL ex ceedances are identified within the -1-
to -2-foot interval)
Evaluation:
•   Identify locations and depths with RvAL ex ceedances

BOEING PLANT
FACILIT Y

•   Use backfill data and porewater PCB data as input parameters to the Model for
Chemical Containment by a Cap, version 1.19 dated June 8, 2012 (US ACE 2016)
•   Evaluate model results for backfill breakthrough potential
•  W here the model predicts the potential for breakthrough, assess potential ecological
risks with respect to habitat areas
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INTERTIDAL AREA
ARMORED AREA
SUBTIDAL AREA

JORGENSEN FORGE (EAA/RAB)
BOEING PLANT 2/
JORGENSEN FORGE EAA 4
TERMINAL 117 EAA 5
BOEING DSOA

LEGEND
.!< ACTIVE OUTFALL

.!<

INACTIVE OUTFALL (OUTFALLS 004
THROUGH 009 HAVE BEEN REMOVED)

SOURCE: PREPARED FROM GIS DATA IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

DSOA
EAA
EMJ
JFC
RAB

=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   JORGENSEN FORGE CORPORATION
=   REMOVAL ACTION BOUNDARY

JORGENSEN FORGE OUTFALL SITE
(JFOS) SHEETPILE WALL
EXISTING  CONCRETE PANEL WALL
EXISTING SHEETPILE WALL
NAVIGATION CHANNEL
BATHYMETRY (2014) IN FEET MEAN
LOWER LOW WATER
EXTENT OF BOEING DREDGE
OVERLAP IN JORGENSEN FORGE EAA

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR.
GRAYSCALE COPIES MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.
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INACTIVE OUTFALL (OUTFALLS 004 
THROUGH 009 HAVE BEEN REMOVED)
EXISTING  CONCRETE PANEL
WALL
EXISTING SHEETPILE WALL
JORGENSEN FORGE OUTFALL
SITE (JFOS) SHEETPILE WALL

EXTENT OF BOEING DREDGE OVERLAP 
IN JORGENSEN FORGE EAA
NAVIGATION CHANNEL
BATHYMETRY (2014) IN FEET
MEAN LOWER LOW WATER
APPROXIMATE LOCATION OF SHEEN 
OBSERVED DURING NTCRA IN 2014
JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4
TERMINAL 117 EAA 5
BOEING DSOA
SHORELINE CONTAINMENT
AREA

LEGEND
TOTAL PCBs DRY WEIGHT (µg/kg) OR 
OC-NORMALIZED  (mg/kg OC)

DEPTHS (2015)
( 0 - 2 cm

( 0 -10 cm

DEPTHS (2016)
") 0 - 2 cm

) 0 -10 cm

SOURCE: ANCHOR QEA AND FARALLON (2016B)
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

NOTES:

"
EMJ JANUARY 2016 GRAB SAMPLE
LOCATION (0 - 2 cm, 0 - 10 cm)

!
EMJ OCTOBER 2015 GRAB SAMPLE
LOCATION (0 - 2 cm, 0 - 10 cm)

#

EMJ JULY 2014 GRAB SAMPLE
LOCATION (0 - 10 cm)

# EMJ SEPTEMBER 2014 GRAB SAMPLE
LOCATION (0 - 10 cm)

$BOEING NOVEMBER 2014 GRAB SAMPLE
LOCATION (0 - 10 cm)

$
BOEING MARCH 2015 GRAB SAMPLE
LOCATION (0 - 10 cm)

") DRY WEIGHT
8888 8) OC-NORMALIZED

" < 130 µg/kg OR 12 mg/kg OC (< RvAL)
" 130 - 260 µg/kg OR 12 - 24 mg/kg OC (1 TO 2 X RvAL)
" 260 - 390 µg/kg OR 24 - 36 mg/kg OC (2 TO 3 X RvAL)
" 390 - 650 µg/kg or 36 - 60 mg/kg OC (3 to 5 X RvAL)
" > 650 µg/kg or 60 mg/kg OC (> 5 X RvAL)

cm
DSOA

EAA
EMJ
JFC

NTCRA
OC

PCBs
RAB

RvAL
µg/kg
mg/kg

=   CENTIMETER
=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   JORGENSEN FORGE CORPORATION
=   NON-TIME CRITICAL REMOVAL ACTION
=   ORGANIC CARBON
=   POLYCHLORINATED BIPHENYLS
=   REMOVAL ACTION BOUNDARY
=   REMOVAL ACTION LEVEL
=   MICROGRAMS PER KILOGRAM
=   MILLIGRAMS PER KILOGRAM

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.
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LEGEND
TOTAL PCBs DRY WEIGHT (µg/kg) OR OC-NORMALIZED  (mg/kg OC)

DEPTHS (2015)
( 0 - 2 cm

( 0 -10 cm

DEPTHS (2016)
") 0 - 2 cm

) 0 -10 cm

"
EMJ JANUARY 2016 GRAB SAMPLE
LOCATION (0 - 2 cm, 0 - 10 cm)

!
EMJ OCTOBER 2015 GRAB SAMPLE
LOCATION (0 - 2 cm, 0 - 10 cm)

#

EMJ JULY 2014 GRAB SAMPLE
LOCATION (0 - 10 cm)

# EMJ SEPTEMBER 2014 GRAB SAMPLE
LOCATION (0 - 10 cm)

$
BOEING MARCH 2015 GRAB SAMPLE
LOCATION (0 - 10 cm)

") DRY WEIGHT

8888 8) OC-NORMALIZED

" < 130 µg/kg OR 12 mg/kg OC (< RvAL)
" 130 - 260 µg/kg OR 12 - 24 mg/kg OC (1 TO 2 X RvAL)
" 260 - 390 µg/kg OR 24 - 36 mg/kg OC (2 TO 3 X RvAL)
" 390 - 650 µg/kg or 36 - 60 mg/kg OC (3 to 5 X RvAL)
" > 650 µg/kg or 60 mg/kg OC (> 5 X RvAL)

cm
EMJ
EOF
JFC
KC
OC

PCBs
RAB

RvAL
SD

µg/kg
mg/kg

=   CENTIMETER
=   EARLE M. JORGENSEN
=   EMERGENCY OVERFLOW
=   JORGENSEN FORGE CORPORATION
=   KING COUNTY
=   ORGANIC CARBON
=   POLYCHLORINATED BIPHENYLS
=   REMOVAL ACTION BOUNDARY
=   REMOVAL ACTION LEVEL
=   STORM DRAIN
=   MICROGRAMS PER KILOGRAM
=   MILLIGRAMS PER KILOGRAM

SOURCE: ANCHOR QEA AND FARALLON (2016b)
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015
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(FORMER JFC/EMJ) FACILITY

BOEING-ISAACSON
PROPERTY

BOEING-THOMPSON
PROPERTY

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.
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INACTIVE OUTFALL (OUTFALLS 004 
THROUGH 009 HAVE BEEN REMOVED)
EXISTING  CONCRETE PANEL WALL
EXISTING SHEETPILE WALL
JORGENSEN FORGE OUTFALL SITE
(JFOS) SHEETPILE WALL
EXTENT OF BOEING DREDGE OVERLAP 
IN JORGENSEN FORGE EAA

NAVIGATION CHANNEL
DESIGN/DREDGE EXCAVATION
BOUNDARY
BATHYMETRY (2014) IN FEET MEAN
LOWER LOW WATER
APPROXIMATE LOCATION OF SHEEN 
OBSERVED DURING NTCRA IN 2014
JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4
TERMINAL 117 EAA 5
BOEING DSOA
DREDGE MANAGEMENT UNIT
SHORELINE CONTAINMENT AREA

LEGEND
TOTAL PCBs DRY WEIGHT (µg/kg) OR OC-NORMALIZED (mg/kg OC)

< 130 µg/kg OR 12 mg/kg OC (< RvAL)
130 - 260 µg/kg OR 12 - 24 mg/kg OC (1 TO 2 X RvAL)
260 - 390 µg/kg OR 24 - 36 mg/kg OC (2 TO 3 X RvAL)

cm
DMU

DSOA
EAA
EMJ
JFC

NTCRA
OC

PCBs
RAB

RvAL
µg/kg
mg/kg

=   CENTIMETER
=   DREDGE MANAGEMENT UNIT
=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   JORGENSEN FORGE CORPORATION
=   NON-TIME CRITICAL REMOVAL ACTION
=   ORGANIC CARBON
=   POLYCHLORINATED BIPHENYLS
=   REMOVAL ACTION BOUNDARY
=   REMOVAL ACTION LEVEL
=   MICROGRAMS PER KILOGRAM
=   MILLIGRAMS PER KILOGRAM

390 - 650 µg/kg or 36 - 60 mg/kg OC (3 to 5 X RvAL)
> 650 µg/kg or 60 mg/kg OC (> 5 X RvAL)

0 - 1 ft

1 - 2 ft

2 - 3 ft

2016 Z-LAYER

0 - 1 ft

SOURCE: ANCHOR QEA AND FARALLON (2016b)
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.

POST-DREDGE
2014 Z-LAYER

INTERVAL NOT ANALYZED"

"

"

"

"

"

DRY WEIGHT
OC-NORMALIZED

")

8888 8)

!U FEBRUARY 2016 SONIC CORE SAMPLE LOCATION

!U JULY/AUGUST 2014 GRAB SAMPLE LOCATION

RIVER FLOW DIRECTIONG

-10

NOTES:
1.   2016 SAMPLES WERE COLLECTED AT 0-1 FOOT, 1-2 FOOT, AND
      2-3 FOOT INTERVALS BELOW THE POST-DREDGE SURFACE WITH A 
      SONIC DRILL RIG.
2.   2014 SAMPLES WERE COLLECTED AT 0 - 1 FOOT INTERVAL
      WITH A POWER GRAB SAMPLER.
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PDS-8

PDS-9

PDS-10

PDS-11

PDS-12

PDS-13

PDS-14

PDS-15

PDS-16

LTR-1

LTR-2

LTR-3

LTR-4

LTR-5

LTR-6

LTR-8

LTR-9

LTR-10 LTR-11

LTR-12

LTR-13

LTR-14

LTR-15

LTR-16

LTR-17

LTR-18

LTR-19
LTR-20 LTR-21

LTR-22

PMN-1

PMN-2

PMN-3

PMN-4
PMU-1 PMU-2

LTR-23

LTR-24

PDS-1

PDS-3

PDS-5

14-1

15-1

LTR-25

PDS-17

PDS-18

PDS-19

PDS-20

PDS-21

.!<

.!<

.!<

.!<

.!<

.!<

.!<

.!<

.!<

.!<

24" AND 12"
PROPERTY LINE
OUTFALL TERMINUS

OUTFALL 009

OUTFALL 002

OUTFALL 004

OUTFALL 005

OUTFALL 006

OUTFALL 007

OUTFALL 008

OUTFALL 001

BOEING PLANT 2 FACILITY

STAR FORGE CORPORATION 
(FORMER JFC/EMJ) FACILITY

BOEING-ISAACSON 
PROPERTY

LOWER DUWAMISH WATERWAY
G

BOEING
PLANT
2 DSOA

TERMINAL
117 EAA 5

DMU 1

DMU 2

DMU 3

DMU 4

DMU 5

OUTFALL 003

-2-4-6-8-10-12

2
0

-14

-16

0 6030

SCALE IN FEET

Checked  By: KMC Disc Reference:

FIGURE 7A

FARALLON PN: 831-038
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2018 PROPOSED SEDIMENT AND 
POREWATER SAMPLING LOCATIONS

DATA GAP SAMPLING WORK PLAN
8531 EAST MARGINAL WAY SOUTH

TUKWILA, WASHINGTON

Washington
Issaquah  |  Bellingham  |  Seattle

Oregon
Portland  |  Bend  |  Baker City

California
Oakland  |  Folsom  |  Irvine

CONSULTING

Farallon

Date: 10/12/2018Drawn By: tperrin
Path: Q:\Projects\831 EMJ\038 EMJ_Supplemental_EECA\006 Data Gaps\DWGP_Resubmit_201808\FIGURE 07A_Proposed_Sampling.mxd

Quality Service for Environmental Solutions  |   farallonconsulting.com

EXTENT OF BOEING DREDGE OVERLAP
IN JORGENSEN FORGE EAA

DESIGN/DREDGE EXCAVATION
BOUNDARY

NAVIGATION CHANNEL

BATHYMETRY (2014) IN FEET
MEAN LOWER LOW WATER

JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4

TERMINAL 117 EAA 5

BOEING DSOA

DREDGE MANAGEMENT UNIT

INTERTIDAL AREA

ARMORED AREA

SUBTIDAL AREA

SHORELINE CONTAINMENT AREALEGEND

SOURCE: DATA PREPARED FROM GIS
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

DSOA
EAA
EMJ
EOF
JFC
KC

RAB
SD

=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   EMERGENCY OVERFLOW
=   JORGENSEN FORGE CORPORATION
=   KING COUNTY
=   REMOVAL ACTION BOUNDARY
=   STORM DRAIN

P!H
PROPOSED SEDIMENT Z-LAYER AND
POREWATER SAMPLE LOCATION

"")
PROPOSED SURFACE SEDIMENT 
SAMPLE LOCATION

!P
PROPOSED BOEING DSOA SURFACE 
SEDIMENT SAMPLE LOCATION

.!< ACTIVE OUTFALL

.!<

INACTIVE OUTFALL (OUTFALLS 004 
THROUGH 009 HAVE BEEN REMOVED)

G RIVER FLOW DIRECTION

EXISTING  CONCRETE PANEL
WALL

EXISTING SHEETPILE WALL

JORGENSEN FORGE OUTFALL
SITE (JFOS) SHEETPILE WALL

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.

DMU  =  DREDGE MANAGEMENT UNIT
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PMN-1

PMN-2

PMN-3

PMN-4

PMN-5

PMN-6

PMU-1 PMU-2

PMU-3 PMU-4

PMU-5
PMU-6

14-1

15-1

.!<

.!<

.!<
.!<

.!<

.!<

.!<

.!<

.!<

.!<

.!<

FORMER 24" AND 12" PROPERTY LINE
OUTFALL TERMINUS (REMOVED)

FORMER 
OUTFALL 009 (REMOVED)

OUTFALL 002

FORMER 
OUTFALL 004 (REMOVED)

FORMER 
OUTFALL 005 (REMOVED)

FORMER 
OUTFALL 006 (REMOVED)

FORMER 
OUTFALL 007 (REMOVED)

FORMER 
OUTFALL 008 (REMOVED)

OUTFALL 001

BOEING-THOMPSON PROPERTY

BOEING-ISAACSON 
PROPERTY

BOEING PLANT 2 FACILITY

STAR FORGE CORPORATION 
(FORMER JFC/EMJ) FACILITY

LOWER DUWAMISH WATERWAY

BOEING
PLANT
2 DSOA

TERMINAL
117 EAA 5

DMU 1

DMU 2

DMU 3

DMU 4

DMU 5

OUTFALL 003

KC AIRPORT SD
#2/PS 45 EOF

-2-4-6-10-12

2

-8

0

-16

0 12060

SCALE IN FEET

Checked  By: KMC Disc Reference:

FIGURE 7B

FARALLON PN: 831-038
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2018 PROPOSED SEDIMENT AND POREWATER 
SAMPLING LOCATIONS - PERIMETER

DATA GAP SAMPLING WORK PLAN
8531 EAST MARGINAL WAY SOUTH

TUKWILA, WASHINGTON

Washington
Issaquah  |  Bellingham  |  Seattle

Oregon
Portland  |  Bend  |  Baker City
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Oakland  |  Folsom  |  Irvine

CONSULTING

Farallon
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EXTENT OF BOEING DREDGE OVERLAP
IN JORGENSEN FORGE EAA

DREDGE EXCAVATION BOUNDARY

NAVIGATION CHANNEL

BATHYMETRY (2014) IN FEET
MEAN LOWER LOW WATER

JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4

TERMINAL 117 EAA 5

BOEING DSOA

DREDGE MANAGEMENT UNIT

INTERTIDAL AREA

ARMORED AREA

SUBTIDAL AREA

SHORELINE CONTAINMENT AREALEGEND

SOURCE: DATA PREPARED FROM GIS
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

DSOA
EAA
EMJ
EOF
JFC
KC

RAB
SD

=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   EMERGENCY OVERFLOW
=   JORGENSEN FORGE CORPORATION
=   KING COUNTY
=   REMOVAL ACTION BOUNDARY
=   STORM DRAIN

P!H
PROPOSED SEDIMENT Z-LAYER AND
POREWATER SAMPLE LOCATION

"")
PROPOSED SURFACE SEDIMENT 
SAMPLE LOCATION

!P
PROPOSED BOEING DSOA SURFACE 
SEDIMENT SAMPLE LOCATION

.!< ACTIVE OUTFALL

.!<

INACTIVE OUTFALL (OUTFALLS 004 
THROUGH 009 HAVE BEEN REMOVED)

G RIVER FLOW DIRECTION

EXISTING  CONCRETE PANEL
WALL

EXISTING SHEETPILE WALL ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.

G RAB DETAILS ARE 
PROVIDED ON FIGURE 7A

DMU  =  DREDGE MANAGEMENT UNIT
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%2

%2

BOEING PLANT 2 FACILITY

STAR FORGE CORPORATION 
(FORMER JFC/EMJ) FACILITY

BOEING-ISAACSON 
PROPERTY

LOWER DUWAMISH WATERWAY

G

BOEING
PLANT
2 DSOA

TERMINAL
117 EAA 5

A'

D

E'

A

B'

E

C'

D'

C

B

DMU 1

DMU 2

DMU 3

DMU 4

DMU 5PDS-8

PDS-9

PDS-10

PDS-11

PDS-12

PDS-13

PDS-14

PDS-15

PDS-16

PDS-17

PDS-18

PDS-19

PDS-20

PDS-21

-2-4-6-8-10-12

20

-16

-20

-20

PDS-1

PDS-2

PDS-3

PDS-4

PDS-5

PDS-6

0 6030

SCALE IN FEET

Checked  By: KMC Disc Reference:

FIGURE 8A

FARALLON PN: 831-038
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2014 BACKFILL THICKNESS LAYER/ 
SHORELINE CONTAINMENT

DATA GAP SAMPLING WORK PLAN
8531 EAST MARGINAL WAY SOUTH

TUKWILA, WASHINGTON

Washington
Issaquah  |  Bellingham  |  Seattle

Oregon
Portland  |  Bend  |  Baker City
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Oakland  |  Folsom  |  IrvineCONSULTING
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Date: 10/12/2018Drawn By: tperrin
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%2 Z-LAYER SEDIMENT SAMPLE (2016)

P!H
PROPOSED SEDIMENT Z-LAYER AND
POREWATER SAMPLE LOCATION

EXISTING  CONCRETE PANEL WALL

EXISTING SHEETPILE WALL

JORGENSEN FORGE OUTFALL SITE (JFOS)
SHEETPILE WALL

EXTENT OF BOEING DREDGE OVERLAP IN
JORGENSEN FORGE EAA

DESIGN/DREDGE EXCAVATION BOUNDARY

NAVIGATION CHANNEL

BATHYMETRY (2014) IN FEET MEAN LOWER
LOW WATER

JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4

TERMINAL 117 EAA 5

BOEING DSOA

DREDGE MANAGEMENT UNIT

SHORELINE CONTAINMENT AREA

LEGEND

SOURCE: ANCHOR QEA AND FARALLON (2016b)
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.

CROSS SECTION LINE

BACKFILL THICKNESS BACKFILL THICKNESS

FEET FEETCOLOR COLOR

-0.8 TO 0.0

0.0 TO 1.0

1.0 TO 2.0

2.0 TO 3.0

3.0 TO 4.0

4.0 TO 5.0

5.0 TO 6.0

6.0 TO 7.0

7.0 TO 8.0

8.0 TO 9.0

9.0 TO 10.0

10.0 TO 11.0

11.0 TO 12.0

12.0 TO 25.0

BACKFILL THICKNESS <  6" = 540 SQUARE FEET, 
0.75% OF THE RAB (72,400 SQUARE FEET)

"

DMU
DSOA

EAA
EMJ
JFC
RAB

=   DREDGE MANAGEMENT UNIT
=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   JORGENSEN FORGE CORPORATION
=   REMOVAL ACTION BOUNDARY

= =

A A'

RIVER FLOW DIRECTIONG
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Path: Q:\Projects\831 EMJ\038 006 Data Gaps\DWGP_APPEN_SAP\FIGURE 08B_CrossSection_A-A_B-B.mxd

FARALLON PN: 831-038

LEGEND

EL
EV

AT
IO

N 
IN

 FE
ET

 (M
LL

W
)

MLLW
MHHW

OC
PCBs
RAB

RvAL
µg/kg
mg/kg

TOTAL PCBs DRY WEIGHT (µg/kg) OR OC-NORMALIZED (mg/kg OC)
< 130 µg/kg OR 12 mg/kg OC (< RvAL)
130 - 260 µg/kg OR 12 - 24 mg/kg OC (1 TO 2 X RvAL)
260 - 390 µg/kg OR 24 - 36 mg/kg OC (2 TO 3 X RvAL)
390 - 650 µg/kg or 36 - 60 mg/kg OC (3 to 5 X RvAL)
> 650 µg/kg or 60 mg/kg OC (> 5 X RvAL)

0 - 1 FEET
1 - 2 FEET
2 - 3 FEET

2016 SEDIMENT 
Z-LAYER SAMPLE

SOURCE: JORGENSEN FORGE EARLY ACTION AREA; ANCHOR QEA (2016)

"
"
"

"

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
-30 -30

-20 -20

-10 -10

0 0

10 10

20 20

HORIZONTAL DISTANCE IN FEET - NO VERTICAL EXAGGERATION

A A'

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
-30 -30

-20 -20

-10 -10

0 0

10 10

20 20

B B'

FIGURE 8B
CROSS SECTION A-A' AND B-B'

DATA GAP SAMPLING WORK PLAN  
8531 EAST MARGINAL WAY SOUTH

TUKWILA, WASHINGTON

SCALE IN FEET

0 2010

EL
EV

AT
IO

N 
IN

 FE
ET

 (M
LL

W
)

"
" INTERVAL NOT ANALYZED

BACKFILL MATERIAL
NATIVE SEDIMENT

G

HABITAT SUBSTRATE

G

FILTER MATERIAL

G

RIP RAP MATERIAL

G

HABITAT SUBSTRATE

G

FILTER MATERIAL

G

RIP RAP MATERIAL

NATIVE SEDIMENT

G

G

NATIVE SEDIMENT

G

G

G

BACKFILL/SHORELINE 
CONTAINMENT MATERIAL

LOWER DUWAMISH
WATERWAY

NA
VI

GA
TIO

N 
CH

AN
NE

L\R
AB

G

Z-LAYER

G

PDS-2

G

PDS-1

G

BACKFILL/SHORELINE 
CONTAINMENT MATERIAL

LOWER DUWAMISH
WATERWAY

NA
VI

GA
TIO

N 
CH

AN
NE

L\R
AB

G

Z-LAYER

#*

#*

MHHW

MHHW

=   MEAN LOWER LOW WATER
=   MEAN HIGHER HIGH WATER
=   ORGANIC CARBON
=   POLYCHLORINATED BIPHENYLS
=   REMOVAL ACTION BOUNDARY
=   REMOVAL ACTION LEVEL
=   MICROGRAMS PER KILOGRAM
=   MILLIGRAMS PER KILOGRAM

POST-BACKFILL SURFACE
DREDGE EXCAVATION Z-LAYER 

HORIZONTAL DISTANCE IN FEET - NO VERTICAL EXAGGERATION

ALL LOCATIONS ARE APPROXIMATE. FIGURES WERE PRODUCED IN COLOR. 
GRAYSCALE COPIES MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.
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FARALLON PN: 831-038
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HORIZONTAL DISTANCE IN FEET - NO VERTICAL EXAGGERATION
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D D'

FIGURE 8C
CROSS SECTION C-C' AND D-D'

DATA GAP SAMPLING WORK PLAN  
8531 EAST MARGINAL WAY SOUTH

TUKWILA, WASHINGTON

EL
EV

AT
IO

N 
IN

 FE
ET

 (M
LL

W)

TOTAL PCBs DRY WEIGHT (µg/kg) OR OC-NORMALIZED (mg/kg OC)

0 - 1 FEET

1 - 2 FEET

2 - 3 FEET

2016 SEDIMENT 
Z-LAYER SAMPLE

LEGEND

POST-BACKFILL SURFACE

DREDGE EXCAVATION Z-LAYER 

G

HABITAT SUBSTRATE

G

FILTER MATERIAL

G

RIP RAP MATERIAL

NATIVE SEDIMENT

G

G

G

BACKFILL/SHORELINE 
CONTAINMENT MATERIALLOWER DUWAMISH

WATERWAY

N
AV

IG
AT

IO
N

 C
H

A
N

N
EL

\R
A

B

G

Z-LAYER

G

PDS-3
(27' NORTH)

#*

MHHW

G

HABITAT SUBSTRATE

G

FILTER MATERIAL

G

RIP RAP MATERIAL

G

PDS-14
(18' SOUTH)

G

BACKFILL/SHORELINE 
CONTAINMENT MATERIAL

LOWER 
DUWAMISH
WATERWAY

N
AV

IG
AT

IO
N

 C
H

A
N

N
EL

G

Z-LAYER

#*

MHHW

G

PDS-4
(17' SOUTH)

R
AB

NATIVE SEDIMENT

G

G

BACKFILL MATERIAL

NATIVE SEDIMENT

MLLW
MHHW

OC
PCBs
RAB

RvAL
µg/kg
mg/kg

=   MEAN LOWER LOW WATER
=   MEAN HIGHER HIGH WATER
=   ORGANIC CARBON
=   POLYCHLORINATED BIPHENYLS
=   REMOVAL ACTION BOUNDARY
=   REMOVAL ACTION LEVEL
=   MICROGRAMS PER KILOGRAM
=   MILLIGRAMS PER KILOGRAM

HORIZONTAL DISTANCE IN FEET - NO VERTICAL EXAGGERATION

SOURCE: JORGENSEN FORGE EARLY ACTION AREA; ANCHOR QEA (2016)
ALL LOCATIONS ARE APPROXIMATE. FIGURES WERE PRODUCED IN COLOR. 
GRAYSCALE COPIES MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.

180

180

0

0

G

PDS-11
(23' NORTH)

G

PDS-19
(25' SOUTH)

G

PDS-20
(19' SOUTH)

G

PDS-5
(17' NORTH)

2018 PROPOSED 
SEDIMENT Z-LAYER
AND POREWATER 
SAMPLE LOCATION

SCALE IN FEET

0 2010

" INTERVAL NOT ANALYZED

> 650 µg/kg or 60 mg/kg OC (> 5 X RvAL)"

390 - 650 µg/kg or 36 - 60 mg/kg OC (3 to 5 X RvAL)"

260 - 390 µg/kg OR 24 - 36 mg/kg OC (2 TO 3 X RvAL)"

130 - 260 µg/kg OR 12 - 24 mg/kg OC (1 TO 2 X RvAL)"

< 130 µg/kg OR 12 mg/kg OC (< RvAL)"
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DATA GAP SAMPLING WORK PLAN  
8531 EAST MARGINAL WAY SOUTH

TUKWILA, WASHINGTON
SCALE IN FEET

0 2010

G

CONCRETE WALL PANEL

G

BACKFILL/SHORELINE 
CONTAINMENT MATERIAL

LOWER DUWAMISH
WATERWAY

NA
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N 
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NE

L\R
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G

Z-LAYERG

PDS-6

#*

MHHW

NATIVE SEDIMENT

G

G

TOTAL PCBs DRY WEIGHT (µg/kg) OR OC-NORMALIZED (mg/kg OC)
< 130 µg/kg OR 12 mg/kg OC (< RvAL)
130 - 260 µg/kg OR 12 - 24 mg/kg OC (1 TO 2 X RvAL)
260 - 390 µg/kg OR 24 - 36 mg/kg OC (2 TO 3 X RvAL)
390 - 650 µg/kg or 36 - 60 mg/kg OC (3 to 5 X RvAL)
> 650 µg/kg or 60 mg/kg OC (> 5 X RvAL)

0 - 1 FEET
1 - 2 FEET
2 - 3 FEET

2016 SEDIMENT 
Z-LAYER SAMPLE

"
"
"

"

"
" INTERVAL NOT ANALYZED

LEGEND

BACKFILL MATERIAL
NATIVE SEDIMENT

POST-BACKFILL SURFACE
DREDGE EXCAVATION Z-LAYER 

MLLW
MHHW

OC
PCBs
RAB

RvAL
µg/kg
mg/kg

=   MEAN LOWER LOW WATER
=   MEAN HIGHER HIGH WATER
=   ORGANIC CARBON
=   POLYCHLORINATED BIPHENYLS
=   REMOVAL ACTION BOUNDARY
=   REMOVAL ACTION LEVEL
=   MICROGRAMS PER KILOGRAM
=   MILLIGRAMS PER KILOGRAM

SOURCE: JORGENSEN FORGE EARLY ACTION AREA; ANCHOR QEA (2016)
ALL LOCATIONS ARE APPROXIMATE. FIGURES WERE PRODUCED IN COLOR. 
GRAYSCALE COPIES MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.
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Table 1

Sediment Removal Action Levels

Jorgensen Forge Early Action Area

Tukwila, Washington

Farallon PN: 831-038

PCBs mg/kg OC µg/kg dry weight

Total Aroclor PCBs 12 
1

130 
2

Metals

Arsenic

Cadmium

Chromium

Copper

Lead

Mercury

Silver 

Zinc

NOTES:

µg/kg = micrograms per kilogram

mg/kg = milligrams per kilogram

OC = organic carbon normalized

PCBs = polychlorinated biphenyls

2
Dry weight normalized Sediment Management Standards Lowest Apparent Effects 

Threshold is recommended when total organic carbon is outside the recommended range 

of 0.5 - 3.5% for organic carbon normalization.

mg/kg dry weight

51

1
Organic carbon normalized RvALs are recommended when total organic carbon 

content of the sample is within the recommended range of 0.5 - 3.5%.

Removal Action Levels (RvALs)

5.1

260

390

450

0.41

6.1

410
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Table 2
Study Objectives by Location

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038
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LTR-1 Subtidal X -- X -- X X X X1

LTR-2 Subtidal X -- -- -- X X X X1

LTR-3 Subtidal X -- X -- X X X X1

LTR-4 Intertidal X X -- -- X X X X1

LTR-5 Intertidal X X X -- X X X X1

LTR-6 Subtidal X X -- -- X X X X1

LTR-8 Subtidal X -- -- -- X X X X1

LTR-9 Subtidal X X -- -- X X X X1

LTR-10 Subtidal X X -- -- X X X X1

LTR-11 Intertidal/Subtidal X X -- -- X X X X1

LTR-12 Subtidal X X -- -- X X X X1

LTR-13 Subtidal X -- -- -- X X X X1

LTR-14 Intertidal X X X -- X X X X1

LTR-15 Subtidal X X -- -- X X X X1

LTR-16 Subtidal X X -- -- X X X X1

LTR-17 Subtidal X X -- -- X X X X1

LTR-18 Subtidal X X -- -- X X X X1

LTR-19 Intertidal X X -- -- X X X X1

LTR-20 Subtidal -- X -- X (1,2) X X X X1

LTR-21 Intertidal X X -- -- X X X X1

LTR-22 Subtidal X X -- -- X X X X1

LTR-23 Intertidal X X -- -- X X X X1

LTR-24 Intertidal X X -- -- X X X X1

LTR-25 Subtidal -- -- X -- X X X X1

Study Questions: 1 - Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments that exceed the RvAL?
2 - Are upstream/downstream contaminated sediments contributing to PCB RvAL exceedances in the RAB surface sediments?
3 - What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer sediments?
4 - What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer sediments to migrate through the backfill material resulting 
5 - Are upland Facility source control measures still protective of RAB sediments?

Identified Data Gaps and Study Questions

Surface Sediment RAB Samples (0- to 2-cm and 0- to 10-cm depth intervals)
Station Identification Functional Areas

Sample Analysis

Sampling Summary
Upland Source Control - 

Stormwater
(Study Question 5)

Nature and Extent of 
Target COCs within RAB

(Study Question 1)

Analyze all samples for PCB Aroclors, metals, 
and conventionals (total solids, grain size, and 

total organic carbon); archive for PCB congeners

SedimentPotential for 
Recontamination

(Study Questions 1, 2, 3, 
and 4; identified in 

parentheses below as 
applicable for each 

location)

Upland Source Control - 
Groundwater

(Study Question 5)
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Table 2
Study Objectives by Location

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038
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Study Questions: 1 - Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments that exceed the RvAL?
2 - Are upstream/downstream contaminated sediments contributing to PCB RvAL exceedances in the RAB surface sediments?
3 - What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer sediments?
4 - What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer sediments to migrate through the backfill material resulting 
5 - Are upland Facility source control measures still protective of RAB sediments?

Identified Data Gaps and Study Questions

Station Identification Functional Areas

Sample Analysis

Sampling Summary
Upland Source Control - 

Stormwater
(Study Question 5)

Nature and Extent of 
Target COCs within RAB

(Study Question 1)

SedimentPotential for 
Recontamination

(Study Questions 1, 2, 3, 
and 4; identified in 

parentheses below as 
applicable for each 

location)

Upland Source Control - 
Groundwater

(Study Question 5)

PMN-1 Navigation Channel -- -- -- X (1) X X X X1

PMN-2 Navigation Channel -- -- -- X (1) X X X X1

PMN-3 Navigation Channel -- -- -- X (1) X X X X1

PMN-4 Navigation Channel -- -- -- X (1) X X X X1

PMN-5 Navigation Channel -- -- -- X (1) X X X X1

PMN-6 Navigation Channel -- -- -- X (1) X X X X1

PMU-1 Upstream -- -- -- X (1) X X X X1

PMU-2 Upstream -- -- -- X (1) X X X X1

PMU-3 Upstream -- -- -- X (1) X X X X1

PMU-4 Upstream -- -- -- X (1) X X X X1

PMU-5 Upstream -- -- -- X (1) X X X X1

PMU-6 Upstream -- -- -- X (1) X X X X1

14-1 Downstream -- -- -- X (1) X X X X1

15-1 Downstream -- -- -- X (1) X X X X1

Surface Sediment Perimeter, Upstream, and Downstream Samples  (0- to 2-cm and 0- to 10-cm depth intervals)

Analyze all samples for PCB Aroclors, metals, 
and conventionals (total solids, grain size, and 
total organic carbon); archive for PCB congeners
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Table 2
Study Objectives by Location

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038

PW

A
s, 

C
d,

 C
r,

 C
u,

 
Pb

, H
g,

 A
g,

 Z
n

PC
B

 A
ro

cl
or

s

G
ra

in
 si

ze
, t

ot
al

 
so

lid
s, 

T
O

C

A
rc

hi
ve

 

PC
B

 C
on

ge
ne

r

Study Questions: 1 - Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments that exceed the RvAL?
2 - Are upstream/downstream contaminated sediments contributing to PCB RvAL exceedances in the RAB surface sediments?
3 - What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer sediments?
4 - What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer sediments to migrate through the backfill material resulting 
5 - Are upland Facility source control measures still protective of RAB sediments?

Identified Data Gaps and Study Questions

Station Identification Functional Areas

Sample Analysis

Sampling Summary
Upland Source Control - 

Stormwater
(Study Question 5)

Nature and Extent of 
Target COCs within RAB

(Study Question 1)

SedimentPotential for 
Recontamination

(Study Questions 1, 2, 3, 
and 4; identified in 

parentheses below as 
applicable for each 

location)

Upland Source Control - 
Groundwater

(Study Question 5)

PDS-1 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-3 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-5 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-8 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-9 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-10 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-11 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-12 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-13 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-14 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-15 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-16 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-17 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-18 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-19 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-20 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-21 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

NOTES:

1 - Archive for possible PCB Congener analysis. cm = centimeter
2 - Analyze in backfill, 0 to -1-foot z-layer and underlying-1 to -2-foot intervals.  COCs = contaminants of concern
3 - Archive material from -2 to -3-foot interval for PCB Aroclors, metals, total solids, grain size, total organic carbon, and black carbo Facility = Star Forge Corporation facility at 8531 East Marginal Way South in Tukwila, Washington
4 - Submit sample to ARI for bulk sediment centrifuge PW extraction. Submit 8 oz. container to AXYS for passive PCB Congener ana  PCBs = polychlorinated biphenyls
X denotes the sample location is intended to meet the indicated data gap. RAB = an approximately 1.6-acre area of sediments and shoreline bank adjacent to the Facility
-- denotes the sample location does not apply to the data gap. RvAL = Removal Action Level

PW = Porewater

Backfill Material
Conventionals (total solids, grain size, total 
organic carbon, black carbon)

Z-Layer Sediments
0 to -1-foot z-layer and underlying -1 to -2-
foot interval
PCB Aroclors, metals, and conventionals (total 
solids, grain size, total organic carbon, black 
carbon)
-2 to -3-foot interval
Archive for PCB Aroclors, metals, and 
conventionals (total solids, grain size, total 
organic carbon, black carbon)

Porewater (centrifuge bulk sediments)
0 to -1-foot z-layer
PCB congeners
NOTE: If centrifuging bulk sediments yields 
insufficient porewater volume,  ex situ  passive 
sampling techniques will be explored (i.e., using 
solid-phase microextraction fibers).

Subsurface Z-layer Sediment and Porewater Samples (0- to –1-foot z-layer, –1- to –2-foot, and –2- to –3-foot)
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From: Wallace, Joe
To: Chris Moody
Cc: Amy Essig Desai; Kerns, Kristen M CIV USARMY CENWS (US)
Subject: RE: January 3, 2018 Meeting Summary - EPA Comments on Draft EE/CA Work Plan - Jorgensen Forge Early Action Area
Date: Thursday, January 11, 2018 5:04:46 PM
Attachments: image002.png

Chris and Amy:
 
Please consider this email as EPA’s conditional approval of the (draft) Jorgensen Forge Early Action Area Supplemental Engineering
Evaluation/Cost Analysis Work Plan submitted to EPA by Farallon Consulting, L.L.C. on November 2, 2017 (Supplemental EE/CA Work
Plan).
The Supplemental EE/CA Work Plan approval by EPA is conditioned upon the addition of the tasks outlined in Chris Moody’s January 5,
2018 email attached below (Moody email).
 
Please include the conditions outlined in the Moody email as an addendum to the Supplemental EE/CA Work Plan, and as addended,
the Supplemental EE/CA Work Plan will constitute a Final Supplemental EE/CA Work Plan.
A separate publication of a Final Supplemental EE/CA Work Plan will not be necessary.
 
Please note that both the Supplemental EE/CA Work Plan and the added tasks in the Moody email are both fairly conceptual in nature,
and as the project progresses,  must become much more detailed and specific. EPA retains the option to approve or disapprove any
item further developed under the general subject matters discussed in the Supplemental EE/CA Work Plan or its addenda.
 
Today’s EPA approval of the Supplemental EE/CA Work Plan and its addended requirements begins a 60 day clock for the submittal of a
Draft Data Gap Sampling Work Plan. As such, the Draft Data Gap Sampling Work Plan is due for submittal to EPA on or before Monday,
March 12, 2018. Please provide a physical copy along with an electronic copy.
 
Please call with any questions or concerns.
 
Joe Wallace
Remedial Project Manager
U.S. EPA Region 10
1200 6th Ave.  M/S ECL-122
Seattle, WA  98101
(206) 553-4470
(206) 553-8581 (Fax)
 
 
 
 
 
 

From: Chris Moody [mailto:cmoody@farallonconsulting.com] 
Sent: Friday, January 05, 2018 1:09 PM
To: Wallace, Joe <Wallace.Joe@epa.gov>
Cc: Amy Essig Desai <aedesai@farallonconsulting.com>
Subject: January 3, 2018 Meeting Summary - EPA Comments on Draft EE/CA Work Plan - Jorgensen Forge Early Action Area
 
Joe,
 
Thanks for taking the time to discuss your big picture comments with Amy and I on January 3, 2018. 
 
Meeting Attendees: Joe Wallace, EPA; Amy Essig Desai, Farallon Consulting; and Chris Moody, Farallon Consulting
 
Here is a summary of the key comments that we discussed during our call that will be addressed in preparation of the final
Supplemental Engineering Evaluation/Cost Analysis  Work Plan (Work Plan) for the Jorgensen Forge Early Action Area.  
 

The Work Plan shall discuss the primary goal outlined in the Action Memorandum which is removal of total PCBs in sediments
with concentrations above 12 mg/kg organic carbon normalized.
Although it appears that there are no other contaminants of concern (COCs) remaining above the levels identified in the Action
Memorandum, the Work Plan shall describe sampling and testing for those other COCs to ensure this is the case. These other
COCs include; arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc.

• 

• 

mailto:cmoody@farallonconsulting.com
mailto:aedesai@farallonconsulting.com
mailto:Kristen.Kerns@usace.army.mil

pcordell
Sticky Note
Marked set by pcordell



The Work Plan shall emphasize the use of the Data Quality Objectives (DQOs) process when preparing the next deliverables (i.e.
Data Gaps Work Plan, Sampling and Analysis Plan, and the Quality Assurance Project Plan). These plans shall clearly identify how
the data collection activities will be used to evaluate all potential remedies in the EE/CA.  The plans shall also discuss how existing
data and future data will be used in the evaluation.
Analytical lab result Electronic Data Deliverables (EDDs) should be provided to EPA in the SCRIBE format.
Total suspended solids will be analyzed for in groundwater.

 
After you review, and comment or approve these comments, we will consider this the trigger to finalize the EE/CA work plan.  As
required by the Statement of Work of the Modification to the Settlement Agreement, the final Work Plan will be submitted to EPA
within 30 days of receipt of EPA comments.
 
Please let me know if you have any comments or questions.
 
Chris
 
 
Chris Moody, P.G., Principal Geologist

Farallon Consulting, L.L.C. | 4380 Southwest Macadam Ave. | Portland, Oregon 97239
cmoody@farallonconsulting.com | Direct: (503) 280-4636 | Cell: (503) 729-7598
 

Please consider the environment before printing this e-mail.

This correspondence contains confidential or privileged information from Farallon Consulting and may be "Attorney-Client Privileged" and protected as "Work Product."  The
information contained herein is intended for the use of the individual or party named above.  If you are not the intended recipient, note that any copying, distribution, disclosure, or use of
the text and/or attached document(s) is strictly prohibited.  If you have received this correspondence in error, please notify us immediately.  Thank you.
 
 

• 

• 
• 

[[ Yiewmyprofileon LinkedlJD j[ 

.,._., F ARAL LON 'Y CONSULTING 

https://www.linkedin.com/in/chris-moody-b51a78/
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1.0 INTRODUCTION 

Earle M. Jorgensen Company (EMJ) and the U.S. Environmental Protection Agency (EPA) 

entered into an Administrative Settlement Agreement and Order on Consent for Removal Action 

Implementation at the Jorgensen Forge Early Action Area (EAA) of the Lower Duwamish 

Waterway (LDW) Superfund Site in Seattle, Washington on November 5, 2012 (EPA 

Comprehensive Environmental Response, Compensation, and Liability Act Docket No. 10-2013-

0032) (EPA 2012) (Settlement Agreement). EMJ has been performing a non-time-critical removal 

action (NTCRA) at the Jorgensen Forge EAA as required by the Action Memorandum, 

Responsiveness Summary and Future Actions, Jorgensen Forge Early Action Area, 8531 East 

Marginal Way South, Seattle, Washington, Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA) Administrative Order on Consent (EPA Docket No. CERCLA-10-2003-

001) (EPA 2011b) (Action Memo), dated October 7, 2011. 

The Jorgensen Forge EAA is adjacent to the upland Star Forge Corporation facility at 8531 East 

Marginal Way South in Tukwila, Washington (Facility), which was previously owned and 

operated by the Jorgensen Forge Corporation and before that by EMJ (Figure 1). The NTCRA 

conducted in the EAA was within an approximate 1.6 acre area of sediments and shoreline bank 

adjacent to the Facility referred to as the Removal Action Boundary (RAB) (Figure 1). 

Sediment sampling and data analysis performed subsequent to the implementation of the NTCRA 

in 2014 showed that polychlorinated biphenyls (PCBs) are present in surface and subsurface 

sediments underlying the backfill (i.e. z-layer sediments) at concentrations exceeding the Removal 

Action Level (RvAL) in areas of the RAB (Anchor QEA, LLC [Anchor QEA] and Farallon 

Consulting, L.L.C. [Farallon] 2016a, 2016b). At EPA’s request, the U.S. Army Corps of Engineers 

(USACE) (2016) conducted a breakthrough analysis of the RAB backfill in September 2016 using 

the Model for Chemical Containment by a Cap (version 1.19 dated June 8, 2012). USACE 

concluded that the breakthrough analysis suggests that the potential exists for PCB contamination 

exceeding the RvAL in z-layer sediments to migrate to the surface of the backfill. 

A Modification to the Settlement Agreement and Statement of Work (SOW) was executed between 

EMJ and EPA (2017) on August 7, 2017 . The Modification to the Settlement Agreement required 
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that EMJ perform a Supplemental Engineering Evaluation/Cost Analysis (EE/CA) to address the 

potential risk of exposure posed by PCBs exceeding the RvAL remaining in the Jorgensen Forge 

EAA (EPA 2017). Farallon (2017) submitted a Draft Supplemental EE/CA Work Plan 

(Supplemental EE/CA Work Plan) to EPA on November 2, 2017. The Supplemental EE/CA Work 

Plan included a Data Gap Analysis in which additional data needs were identified to complete the 

Supplemental EE/CA. The Supplemental EE/CA Work Plan was approved by EPA (2018) on 

January 11, 2018, conditional upon the addition of the tasks identified in a meeting between EPA 

and Farallon (2018a) on January 3, 2018. EPA determined that a Data Gap Sampling Work Plan 

(DGSWP) and Data Gap Report are necessary for the completion of the Supplemental EE/CA: 

Farallon prepared the DGSWP (Farallon 2018b) for EPA review and approval. The DGSWP plan 

summarizes the results from the data gap analysis included in the Supplemental EE/CA Work Plan, 

and identifies any additional data gaps that need to be addressed to perform the Supplemental 

EE/CA and update the conceptual site model. 

This Quality Assurance Project Plan (QAPP) describes the overall project and data quality 

objectives (DQOs), and quality assurance/quality control (QA/QC) procedures that will be 

implemented to ensure that the data generated are of sufficient quality to meet the sampling 

objectives identified in the DGSWP. QA/QC procedures are presented for sampling, chain of 

custody, laboratory analysis, instrument calibration, data reduction and reporting, internal QC, 

audits, preventive maintenance, and corrective action to ensure that data are collected in 

accordance with the project-specific DQOs. 

This QAPP is Appendix B of the DGSWP, and was prepared in accordance with the requirements 

identified in the SOW amendment that accompanied the Settlement Agreement (EPA 2017), the 

EPA (2006) Guidance on Systematic Planning Using the Data Quality Objectives Process, EPA 

(2001a) Requirements for Quality Assurance Project Plans, the EPA (2002) Guidance for Quality 

Assurance Project Plans, and the EPA (2001b) Requirements for Quality Management Plans. 

The following documents are provided as additional appendices to the DGSWP: 

• The Sampling and Analysis Plan (SAP) (Appendix C of the DGSWP), provides the

sampling design for the collection of data needed to complete the evaluation of remedial
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technology alternatives in support of the Supplemental EE/CA, as described in the 

DGSWP.  

• The Health and Safety Plan (HASP) (Appendix D of the DGSWP), describes the 

requirements and procedures that will be implemented to ensure the safety of personnel 

that carry out the field investigation program. 

The following supporting materials from the analytical laboratory are provided as attachments to 

this QAPP: 

• Analytical Resources, Inc. Certifications (Attachment A); and 

• Analytical Resources, Inc. Quality Assurance Plan (Attachment B). 
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2.0 PROJECT ORGANIZATION AND QAPP DISTRIBUTION 

The project organization and the responsibilities of individual team members are discussed in 

detail in the DGSWP. 

The following individuals will receive an electronic copy of the approved DGSWP (including all 

associated appendices (i.e., this QAPP, the SAP, and the HASP) before field work is implemented: 

• Mr. Joe Wallace, EPA Project Manager; 

• Mr. Donald Brown, EPA QA Manager; 

• Mr. E. Gilbert Leon, Jr., EMJ Vice President; 

• Mr. Jason Munn, Jorgensen Forge Corporation Engineering & Environmental Compliance 

Manager; 

• Ms. Amy Essig Desai, EMJ Project Coordinator; 

• Mr. Chris Moody, Farallon Project Manager; 

• Ms. Jeanette Mullin, Farallon QA and Data Manager;  

• Mr. Phil Cordell, Farallon Field Coordinator; and 

• Mr. Yusuf Pehlivan, Farallon Field CoordinatorLead. 

The following Laboratory Project and QA Managers and Data Validation Manager will receive an 

electronic copy of the approved QAPP and SAP: 

• Ms. Kelly Bottem, Analytical Resources, Inc. Project Manager; 

• Mr. Bob Congleton, Analytical Resources, Inc. QA Manager; and 

• Mr. James J. McAteer, Jr., QA/QC Solutions, Data Validation Manager. 

The following field contractors will receive an electronic copy of the approved QAPP, SAP, and 

HASP: 

• Mr. Ron Rider, Cascade Drilling, Inc. Sonic Drilling Project Manager; and 
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• Mr. Bill Jaworski, Marine Sampling Systems, Inc., Sampling Vessel Owner/Operator. 
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3.0 PROJECT DESCRIPTION AND OBJECTIVES 

The Supplemental EE/CA Work Plan included a data gaps analysis in which additional data needs 

were identified to support the evaluation of potential remedial technology alternatives as part of 

the Supplemental EE/CA (Farallon 2017). The DGSWP was prepared to address the additional 

data needs identified in the Supplemental EE/CA Work Plan, and to provide supporting plans for 

the collection of that data. The additional data will be used to: complete the investigation of the 

nature, extent, and potential risks of remaining PCBs exceeding the RvAL in the RAB; and to 

evaluate alternatives to address the RvAL exceedances. The investigative tasks identified in the 

DGSWP and described in the SAP (Appendix C of the DGSWP) are supported by this QAPP.  

Specific study questions to be answered by the data gaps sampling are: 

1. Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments

that exceed the RvAL?

a. This will address the data gap related to the extent of PCBs in surface sediments as

well as aid in understanding the potential sources of recontamination.

2. Are upstream contaminated sediments contributing to PCB RvAL exceedances in the RAB

surface sediments?

a. This will address the data gap with respect to potential sources of recontamination.

3. What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer

sediments?

a. This study question is meant to address the extent of PCBs in the subsurface (at the

z-layer) and assist with assessment of human health and environmental risks.

4. What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer

sediments to migrate through the backfill material resulting in surface sediment RvAL

exceedances?

a. This study question will assist with assessment of human health and environmental

risks.
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5.  Are upland Facility source control measures still protective of RAB sediments? 

a. This question will address the data gap with respect to potential sources of 

recontamination. 

The answers to these study questions will be used to select appropriate remedial technologies and 

assemble various alternatives to address any PCB sediment concentrations that exceed RvALs in 

the RAB. Figure 2 includes the study questions and the proposed data gap sampling locations to 

address the study questions, and describes how the data will be used and evaluated. Table 1 

provides details on how each sampling location serves the purpose of meeting the identified study 

objectives. 

Specific investigative tasks and goals are described below. 

3.1 SURFACE SEDIMENT SAMPLES 

Surface sediment samples will be collected from previously sampled locations both within and 

outside the limits of the RAB (Figures 3A and 3B). New surface sediment sampling locations 

LTR-23 and LTR-24 were added to provide better spatial coverage in the Intertidal Area, and will 

be used along with data obtained from the other Intertidal Area surface sediment locations to help 

evaluate appropriate exposure scenarios in determining potential risks associated with total PCB 

concentrations. New surface sediment sampling location LTR-25 was added adjacent to the 

Armored Area to provide better spatial coverage for monitoring potential groundwater discharges 

from upland sources. Surface sediment sampling areas outside the RAB consist of perimeter 

sampling locations in the navigation channel, and locations immediately upstream and downstream 

of the RAB. Surface sediment sampling fulfills the following DGSWP objectives (sampling 

locations identified for each objective are provided in parentheses): 

• Assess the extent of contamination in the RAB, and the potential for recontamination of 

the RAB from adjacent upland sources, by identifying areas and evaluating trends where 

PCB concentrations in surface sediments exceed the cleanup RvAL within the RAB (all 24 

locations within the RAB). 
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• Assess the potential for recontamination of the RAB through possible bedload transport of 

PCB-contaminated fine-grained sediments from upstream and downstream sources, and 

the adjacent navigation channel (14 perimeter locations: 2 in the Duwamish sediment other 

area downstream of the RAB, 3 in the navigation channel adjacent to the RAB, 3 in the 

navigation channel upstream of the RAB, and 6 directly upstream of the RAB). 

• Evaluate potential seasonal and temporal trends in PCB concentrations in the Intertidal and 

Subtidal Areas of the RAB for risk-assessment purposes (8 Intertidal Area locations and 

16 Subtidal Area locations within the RAB). 

• Assess the thickness of fine-grained sediments overlying backfill material to assess 

bioturbation layer thicknesses in the Intertidal and Subtidal Areas of the RAB for cap 

breakthrough model input, and for evaluating potential remedial technology alternatives to 

address RvAL exceedances (all 24 locations within the RAB). 

Surface sediment sampling locations are shown on Figures 3A and 3B. 

Discrete sediment samples will be collected from the 0- to 2- and 0- to 10-centimeter depth 

intervals at each of the 38 surface sediment locations, for a total of 76 surface sediment samples. 

The purpose for collecting sediment samples from the 0- to 2- and 0- to 10-centimeter depth 

intervals is to assess recently deposited material, and trends in concentrations over time. 

All surface sediment samples will be submitted for analysis for PCB Aroclors, total solids, total 

organic carbon, and grain-size distribution. Although PCBs were identified as the only 

contaminant of concern (COC) remaining in the RAB at concentrations exceeding the RvAL, the 

other COCs (arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc) identified in 

the Action Memo (EPA 2011) will also be assessed to confirm that concentrations of these COCs 

do not exceed the RvAL, per EPA request (EPA 2018 and Farallon 2018a). 

Sediment from each surface station will be archived at the analytical laboratory. Following an 

initial data evaluation for recontamination, sediment from select stations may be submitted for 

PCB congener analysis to supplement the evaluation for recontamination. The decision to conduct 

PCB congener analysis will be based on the strength of evidence for potential recontamination 
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from upstream and downstream sources. If needed, PCB congener data results may be used to 

conduct principal component analysis or other appropriate environmental forensics methods. 

3.2 SUBSURFACE SEDIMENT, BACKFILL, AND POREWATER SAMPLES 

Subsurface sediment, backfill, and porewater sampling fulfills the objectives associated with 

obtaining the information needed to refine backfill material breakthrough modeling, the purpose 

of which is to assess the potential for surface sediment recontamination, and for human health and 

environmental risks associated with the RAB, as described in the DGSWP. Subsurface sediment 

and porewater sampling objectives in support of modeling efforts are as follows: 

• Determine the extent of PCB concentrations exceeding the RvAL in the z-layer sediments 

in the Intertidal and Subtidal Areas. 

• Determine the backfill thickness at each subsurface sampling location. 

• Determine total organic carbon content, black carbon content, and grain-size distribution 

of backfill material at each subsurface sampling location. 

• Determine PCB concentrations from porewater collected from the top 1 foot of the z-layer 

at nine new locations within the RAB, and from previously sampled locations PDS-1, PDS-

3, and PDS-5, which were reported to contain the highest concentrations of PCBs during 

previous sampling events (Figure 4). 

Subsurface sediment samples will be collected from nine14 new locations within the RAB, three 

in the Intertidal Area, and six11 in the Subtidal Area (Figure 3A). In addition, existing stations 

PDS-1, PDS-3 and PDS-5 will be reoccupied for a total of 12 locations. Per EPA request, areas 

where less than 6 inches of backfill was placed are identified on Figure 5, which shows that the 

only area where less than 6 inches of backfill was placed was in areas of DMU-3 where less than 

6 inches of sediment removal was required. Proposed sampling location PDS-12 is within this 

area where very little removal and backfill was required. 

Discrete sediment samples will be collected from the 0- to -1-foot z-layer, and from the -1- 

to -2-foot and -2- to -3-foot intervals below z-layer sediments. Subsurface sediment samples will 

be analyzed using a tiered approach, with samples from the 0 to -1-foot z-layer interval and the 
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underlying -1 to -2-foot sediment interval submitted for chemical analysis. Samples from the -2 

to -3-foot sediment interval underlying the z-layer will be analyzed if total PCB concentrations 

detected in samples collected from the -1 to -2-foot interval exceed the RvAL. Samples collected 

from the z-layer sediment sample intervals will be analyzed for PCB Aroclors, total solids, total 

organic carbon, and grain-size distribution. Because total organic carbon measurements may not 

accurately predict partitioning of PCBs from sediment into porewater if additional sorbing phases 

exist in sediment, analysis for samples collected from z-layer sediment sample intervals and 

submitted for chemical analysis will include black carbon. This analysis may be needed because 

sorption of PCBs (and other organic contaminants) to black carbon has been observed to be up to 

10 to 1,000 times stronger than the sorption to carbon measured using the total organic carbon 

method. Although PCBs were identified as the only COC remaining in the RAB at concentrations 

exceeding the RvAL, the other COCs (arsenic, cadmium, chromium, copper, lead, mercury, silver, 

and zinc) identified in the Action Memo (EPA 2011) will also be assessed to confirm that 

concentrations of these COCs in sediments do not exceed the RvAL in z-layer sediments 

underlying backfill, per EPA request (EPA 2018; Farallon 2018a). 

The feasibility of porewater sampling at the z-layer was evaluated following preparation of the 

Supplemental EE/CA Work Plan. As presented in the Technical Memorandum regarding 

Breakthrough Analysis of the Removal Action Boundary Backfill dated September 16, 2016 from 

USACE (2016) to EPA, two main assumptions and limitations of the existing data set influenced 

the results from the modeling: 1) the presence of only seven sampling points within the RAB; and 

2) the limited understanding of the as-built conditions of backfill thickness. To address the limited 

number of sampling points within the RAB, 1217 z-layer bulk sediment samples will be collected 

along with 1217 z-layer porewater samples. In addition, grain-size distribution, total organic 

carbon, black carbon, and thickness of the backfill material will be measured at each subsurface 

sample station. The measurements obtained will be used to better understand the variability in 

those modeling parameters. PCB porewater concentrations often are calculated for the model 

using sediment concentrations and applying a partitioning factor. Use of equilibrium partitioning 

is likely to overestimate the porewater concentration due to relatively thin, and limited layer of 

elevated impacts and the fact that equilibrium is unlikely to be achieved in a tidally influenced 
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area. Given the sensitivity of the backfill breakthrough model to porewater concentrations and the 

characteristics of the site, collection of porewater should provide more-realistic results. 

Due to the difficulties of collecting in-situ porewater 3 to 10 feet below the sediment surface, the 

proposed approach for porewater collection includes a primary and a secondary approach. If the 

primary approach (which relies on generating porewater by centrifugation of bulk sediment 

samples) is not successful, an alternate approach for measuring porewater in the bulk sediment 

samples at alternate approach for measuring porewater in the bulk sediment using passive 

sampling methods will be implemented.the analytical laboratory (such as using solid-phase 

microextraction fibers) will be discussed with the laboratory, and will be considered based on the 

required volumes and other factors influencing the success of this approach. Details of the 

methods and procedures for collecting porewater samples are provided in the SAP (Appendix C 

of the DGSWP). Sediment porewater samples will be collected from the 0- to 1-foot interval z-

layer and will be submitted for analysis for PCB congeners.
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4.0 DATA QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT 
DATA 

The DQOs and QC criteria are discussed in this section. Data quality indicators such as the PARCC 

(precision, accuracy or bias, representativeness, completeness, and comparability) parameters 

(EPA 2001b) and analytical sensitivity will be used to assess the conformance of data with QC 

criteria, described in Section 4.2, Data Quality Indicators for Chemical and Physical Data. 

4.1 DATA QUALITY OBJECTIVES 

DQOs are used to establish performance or acceptance criteria, which serve as the basis for 

ensuring that the sampling design and the resulting collection of data are of sufficient quantity and 

quality to support project goals (EPA 2006). DQOs provide a quantitative and qualitative 

framework and a series of planning steps based on the scientific method used in the design of the 

data collection program. The use of DQOs ensures that:  

• The monitoring objectives are clearly defined; 

• The type, quantity, and quality of environmental data used in decision-making are 

appropriate for their intended application; and 

• Acceptable levels of decision error and performance goals are specified, such that the 

quantity and quality of data needed to support management decisions are provided. 

The seven iterative steps (EPA 2006) associated with establishing DGSWP-specific DQOs are 

discussed below. 

4.1.1 Problem Definition 
The conceptual site model and the subsequent data gap analysis presented in the Supplemental 

EE/CA Work Plan identified several data gaps in the identification of the nature, extent, and 

recontamination potential of PCB concentrations in surface sediments and z-layer sediments 

within the RAB. The data gap analysis and the actions proposed to fill the data gaps are presented 

in detail in the DGSWP and are restated in Section 3.0, Project Description. 
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4.1.2 Project Goals 
The goals of the DGSWP are identified in Section 3.0, Project Description. 

4.1.3 Informational Inputs 
Informational input associated with addressing the goals listed above and fulfilling identified data 

gaps are discussed in detail in Section 3.0, Project Description. 

4.1.4 Study Boundaries 
Sampling investigation activities will occur within the boundaries of the RAB for both surface and 

subsurface data needs, with additional surface sampling activities occurring downstream, in the 

navigation channel, and upstream of the RAB to assess the recontamination potential of RAB 

surface sediments from perimeter locations.  

4.1.5 Analytical Approach 
Laboratory analyses will be conducted using analytical methods consistent with EPA standard 

methods, ASTM International methods, Puget Sound Estuary Program methods, or other 

protocols, as applicable, and as identified in the SAP, Appendix C of the DGSWP. Method 

reporting limits are provided in Table 2, and reporting limits for passive sampling are presented in 

Attachment C. 

4.1.6 Performance or Acceptance Criteria 
A RvAL for total PCB Aroclors of 12 milligrams per kilogram normalized to organic carbon, when 

the total organic carbon content is between 0.5 and 3.5 percent, was established by EPA for the 

NTCRA. When total organic carbon content is less than 0.5 percent or greater than 3.5 percent, 

regulatory comparisons are made to the lowest apparent effect threshold concentration for total 

PCB Aroclors of 130 micrograms per kilogram dry weight. RvALs for total PCB Aroclors and the 

metals (arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc) are provided in 

Table 3.  

4.1.7 Data Generation and Acquisition 
The plan for obtaining the data required to meet project objectives is presented in the SAP, 

Appendix C of the DGSWP. 
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4.2 DATA QUALITY INDICATORS FOR CHEMICAL AND PHYSICAL DATA 

The overall DQO for this project is to develop and implement procedures that will ensure 

collection of representative data of known and acceptable quality. The QA procedures and 

measurements that will be used for this investigation are based on EPA (2001a, 2002) guidance. 

PARCC parameters are commonly used as data quality indicators to assess the quality of 

environmental data. Measurement quality objectives (MQOs) will be used to assess the analytical 

performance for the quantitative PARCC parameters precision, accuracy (or bias), and 

completeness, shown in Table 4. 

The measurement quality indicators are defined below. Specific QC objectives for sample 

collection and analyses are set forth in sections of the QAPP referenced below. 

4.2.1 Precision 
Precision is a measure of the reproducibility between individual measurements of the same 

property under a given set of conditions. The goal is to maintain a level of analytical precision 

consistent with the objectives of the action. Work for this project will adhere to established 

protocols as presented in this QAPP. Precision will be evaluated using the results from field splits, 

laboratory control samples (LCSs) and laboratory control sample duplicates (LCSDs), matrix 

spikes (MSs) and matrix spike duplicates (MSDs), laboratory matrix duplicates, and matrix 

triplicates, as applicable per the analytical method. Analytical precision measurements will be 

carried out on project-specific samples at a minimum frequency of one per laboratory analysis 

group, or 1 in 20 samples, whichever is more frequent, per matrix analyzed, as outlined in Table 5. 

Laboratory precision will be evaluated against project-required MQOs outlined in Table 4. 

The equation used to evaluate precision is: 

RPD =    (C1-C2)    x 100% 

(C1+C2)/2 

 where: 
C1 = first measurement 
C2 = second measurement 
RPD = relative percent difference 
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Precision measurements can be affected by how close a chemical concentration is to the reporting 

limit, which can increase the percent error (expressed as RPD). When a sample or duplicate 

concentration is within five times the reporting limit, the alternative control limits of two times 

plus or minus the reporting limit for sediment samples, and one time plus or minus the reporting 

limit for water samples will be used, as recommended by EPA (2014a). 

4.2.2 Accuracy 
Accuracy (or bias) is an expression of the degree to which a measured value conforms to the 

reference value. Reference standards, MSs, laboratory blanks, LCSs, and surrogate standards will 

be used to evaluate the bias of the analytical data. Values for blanks should not exceed two times 

the laboratory reporting limit. Accuracy measurements will be carried out on project-specific 

samples at a minimum frequency of one per laboratory analysis group, or 1 in 20 samples, 

whichever is more frequent, per matrix analyzed, as outlined in Table 5. Because MSs and MSDs 

measure the effects of potential matrix interferences for a specific matrix, the laboratory will report 

MSs and/or MSDs on project-specific samples. One aliquot of Puget Sound Sediment Reference 

Material (PS-SRM) will be obtained and analyzed for PCB Aroclors for each sediment sampling 

event. The PS-SRM will be obtained from the USACE Seattle District Dredged Material 

Management Office in Seattle, Washington. 

Laboratory accuracy will be evaluated against project-specific MQOs shown in Table 4. Accuracy 

can be expressed as a percentage of the true or reference value, or as percent recovery in analyses 

where reference materials are not available and spiked samples are analyzed. The equation used to 

determine percent recovery for spiked samples is: 

 Percent Recovery =  Cspike – C   x 100% 
              Strue 

where: 
Cspike = Value measured in spiked sample or standard 
C = Value measured in original sample 
Strue = True value of amount added to sample or true value of standard 
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The equation used to determine percent recovery for LCS or reference materials is: 
Percent Recovery =    CRef   x 100% 

                    CTrue 
where: 
CRef = Value measured in control or reference sample 
CTrue = Established concentration of the control or reference sample 

Method blanks and field equipment blanks can reflect systematic bias resulting from 

contamination of samples during collection or laboratory analysis.  Any such detected values will 

be evaluated. 

4.2.3 Representativeness 
Representativeness is the degree to which sample data accurately and precisely represent 

conditions in the project area. Representativeness is dependent on sampling and analytical 

variability, and the variability of environmental media. The DGSWP presents the rationale for the 

number of samples and sample locations. Adherence to the prescribed standard field and laboratory 

analytical methods and associated holding times and preservation requirements also is intended to 

provide representative data. 

4.2.4 Comparability 
Comparability is the degree of confidence with which one data set can be compared to another. 

Comparability will be maintained through consistent use of the sampling and analytical 

methodologies set forth in this QAPP, and through the use of established QA/QC procedures and 

appropriately trained personnel. 

4.2.5 Completeness 
Completeness is a measure of the amount of valid data obtained from an event or investigation 

compared to the total amount obtained. Completeness will be calculated as follows: 

 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =  [(number of acceptable data points) x 100]
(total number of data points collected)

 

The measurement quality objective for completeness for all components of this project is 95 

percent. Data that have been qualified as estimated because the QC criteria were not met will be 
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considered valid for the purpose of assessing completeness. Data that have been qualified as 

rejected will not be considered valid for the purpose of assessing completeness. 
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5.0 SPECIAL TRAINING AND CERTIFICATIONS 

Field personnel will be sufficiently trained in the collection and processing of the relevant types 

of samples, decontamination protocols, visual inspections, and chain-of-custody procedures to 

successfully complete the sampling activities proposed in the DGSWP. Field personnel, including 

subcontractors, will be required to have completed the 40-Hour Hazardous Waste Operations and 

Emergency Response standard training course, and annual 8-Hour Refresher courses. Training and 

certifications for field personnel are documented in the personnel files in the Farallon headquarters 

office. Subcontractors are responsible for providing the required training and medical monitoring 

for their personnel prior to conducting field work and will provide associated documentation to 

the Farallon Project Manager prior to initiating field work. 

The analytical laboratory will be certified for the analytical methods performed through the 

Washington State Department of Ecology Environmental Laboratory Accreditation Program 

(Attachment A). Analytical Resources, Inc. participates in multiple performance testing programs 

for PCB Aroclors and metals on an annual basis. Laboratory personnel training and certification 

requirements are presented in the laboratory QA Plan (Attachment B). Laboratory and personnel 

certifications will remain current for the duration of the sampling event, consistent with the EPA 

(2011a) Policy to Assure Competency of Laboratories. 
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6.0 DOCUMENTATION AND RECORD-KEEPING 

Procedures, observations, and test results for field activities, laboratory analysis and reporting, and 

data validation activities will be documented. The procedures for documentation of these activities 

are described in this section. 

6.1 FIELD ACTIVITIES 

The Farallon Project Manager will ensure that the field team receives the final approved versions 

of this QAPP, the SAP, and the HASP prior to initiation of field activities. The Farallon Field 

Coordinator will be responsible for maintaining and storing all field documentation records. Field 

records will be maintained during all stages of sample collection, preparation, and transport to the 

laboratory. Field records will be maintained in a variety of logbooks and on sheets and forms, as 

described in the SAP, Appendix C of the DGSWP. Sample identification and labeling procedures 

also are described in the SAP. 

6.2 LABORATORY DOCUMENTATION 

The laboratory will document the activities and results associated with receipt, processing, and 

analysis of the samples. Laboratory documentation procedures are described in the laboratory QA 

Plan (Attachment B). 

The analytical laboratory will provide analytical results and associated documentation for each 

sample in a data package for each sample delivery group or analytical batch. Data packages will 

be comparable in content to a complete EPA Contract Laboratory Program package (often referred 

to as a Level IV data package), although the format may differ from Contract Laboratory Program 

requirements. Each data package will contain the information required for a complete QA review, 

including the following: 

• Project Narrative. This summary, presented in a cover letter, will discuss problems

(including deviations from applicable laboratory standard operating procedures (SOPs) and

from this QAPP), if any, encountered during analysis. This summary will discuss but not

be limited to QC, sample shipment, sample storage, and analytical difficulties. Any actual
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or perceived problems identified and their resolution will be documented with as much 

detail as appropriate. 

• Chain-of-Custody Records. Legible copies of the Chain of Custody forms will be 

provided as part of the data package. This documentation will include the time of receipt 

and the condition of each sample received by the laboratory. Additional internal tracking 

of sample custody by the laboratory also will be documented. 

• Sample Results. The data package will summarize the results for each sample analyzed. 

The summary will include the following information, as applicable: 

o Field sample identification and the corresponding laboratory sample identification; 

o Sample matrix; 

o Date of sample extraction; 

o Date and time of analysis; 

o Weight and/or volume used for analysis; 

o Final dilution volume or concentration factor for the sample; 

o Analytical method used (including applicable cleanup methods); 

o Instrument used for analysis; 

o Method detection limits; 

o Method reporting limits; 

o Analytical results with units identified; and 

o Data qualifiers and their definitions. 

• QC Summaries. This section will present the results from the laboratory QC procedures. 

Each QC sample analysis will be documented with the same information required for the 

sample results described above. No recovery or blank corrections will be made by the 

laboratory. The required summaries are listed below; additional information may be 

requested. 
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• Calibration Data Summary. This summary will report the concentrations of the initial 

calibration and daily calibration standards, and the date and time of analysis. The response 

factor, percent relative standard deviation, percent difference, r-value, and retention time 

for each analyte will be listed, as appropriate. Results for the standards indicating 

instrument sensitivity will be documented. 

• Method Blank Analysis. The method blank analyses associated with each sample, and the 

concentrations of all analytes/compounds of interest will be reported. 

• Surrogate Spike Recovery. Surrogate spike recovery data for organic compounds will be 

reported. The names of compounds added, the percent recoveries, and the range of 

acceptable recoveries will be listed. 

• Matrix Spike Recovery. Matrix spike recovery data for applicable analyses will be 

reported. The names and concentrations of compounds added, the percent recoveries, and 

the range of acceptable recoveries will be listed. The RPD for MSD analyses will be 

included. 

• Matrix Duplicate. RPD values for matrix duplicate analyses will be reported. 

• Laboratory Control Sample. LCS recovery data will be reported. The names and 

concentrations of compounds added, percent recoveries, and range of acceptable recoveries 

will be listed. The RPD for LCSD analyses will be included. 

• Relative Retention Time. The relative retention time of each compound detected in the 

samples will be reported for both primary and confirmational analyses. 

• Original Data. A portable document format (PDF) of legible copies of original data 

generated by the laboratory will include: 

o Sample extraction, preparation, and cleanup logs; 

o Instrument specifications and analysis logs for instrument calibration and analysis; 

o Reconstructed ion chromatograms for samples, standards, blanks, calibrations, 

spikes, replicates, and reference materials; 



FINAL REVISED DRAFT – Issued for Agency Review 

6-4 
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx B QAPP\2018-09 QAPP.docx 
 
 

o The spectra of detected compounds, with associated best-match spectra for each 

sample; 

o Printouts and quantitation reports for each instrument used, including reports for 

samples, standards, blanks, calibrations, spikes, replicates, and reference materials; 

o Original data quantification reports for each sample; and 

o Original data for blanks and samples not reported.  

Data packages will be delivered in electronic PDF format to the Farallon QA Manager, who will 

be responsible for oversight of data verification and validation, and for archiving final data and 

data quality reports in the project file. The data from this project will be stored electronically in 

Farallon’s project files. In addition to the PDF laboratory report, which will include the elements 

in the bulleted list above, the laboratory will provide analytical results via an electronic data 

deliverable in Farallon’s EQuIS format. 

6.3 RECORD RETENTION 

All records created or retained as a result of the activities described in the DGSWP will be retained 

for 10 years after receipt of an EPA Notice of Completion of Work. EPA and the Washington State 

Department of Ecology will be given notice at least 90 days before associated records or 

documents are destroyed. 
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7.0 SAMPLING DESIGN 

The sampling design for this investigation is intended to support the project objectives identified 

in Section 4, Data Quality Objectives and Criteria for Measure Data. The sampling design is 

described in detail in the SAP (Appendix C of the DGSWP). 
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8.0 SAMPLE HANDLING AND CUSTODY 

Sample documentation is a critical aspect of environmental investigations. Sample possession and 

handling must be traceable from the time of sample collection, through laboratory and data 

analysis, to the time sample results potentially are introduced as evidence. The principle documents 

used to identify samples and to document possession will be field documentation forms (e.g., 

sample log forms, Field Report forms) and chain-of-custody records. Custody will be documented 

for all samples at all stages of the collection, transfer, and analytical processes. Sample log forms 

and Field Report form entries will be completed for each location occupied and each sample 

collected. Documentation procedures for sampling and custody procedures are provided in detail 

in the SAP (Appendix C of the DGSWP). 

8.1 SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIME 
REQUIREMENTS 

Certified pre-cleaned sample containers, which will be provided by the contracted analytical 

laboratory, will be used for samples that will be analyzed by the laboratory. Specific types and 

sizes of containers for each parameter, holding times, and preservation requirements are listed in 

Table 6. 

Sample containers for conventional parameters, metals, and organics will be cleaned to EPA 

(1992) protocols. Certifications attesting to the cleanliness of pre-cleaned containers will be 

retained by Farallon and will be filed with the field documentation. 

8.2 SAMPLE PACKING, HANDLING, AND SHIPPING 

Sample custody seals and packing materials for filled sample containers will be provided by the 

analytical laboratory. Sample packaging and shipment procedures are designed to ensure that the 

samples will arrive at the laboratory without breakage or exposure to heat, and with the Chain of 

Custody form intact. Samples will be either hand-delivered to the laboratory or delivered via 

courier. 
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Samples will be packaged by field personnel for shipment as described below: 

• Sample labels will be checked to ensure that they are securely affixed to the sample 

containers; clear packing tape will be used, if necessary. 

• Caps on the sample containers will be checked to ensure that they are properly sealed. 

• The Chain of Custody form will be completed with the required sampling information, and 

checked to ensure that recorded information matches sample labels. If the designated 

sampler relinquishes the samples to other sampling or field personnel for packing or other 

purposes, the sampler will complete the Chain of Custody form prior to such a transfer. 

Appropriate personnel will sign and date the Chain of Custody form to document the 

transfer of sample custody. 

• Sample containers will be wrapped in bubble wrap or other cushioning material. 

• Sample containers will be placed in resealable plastic bags to prevent cross-contamination. 

• Approximately 1 to 2 inches of cushioning material will be placed at the bottom of the 

cooler. 

• The sealed sample containers and a temperature blank will be placed in the cooler. 

• Ice will be placed in plastic bags, which will be sealed. The ice-filled bags will be loosely 

placed in the cooler. 

• Remaining space in the cooler will be filled with cushioning material. 

Samples will be transported as low-concentration environmental samples and either hand-

delivered to the laboratory or delivered via courier. Shipments will be accompanied by the Chain 

of Custody form identifying the contents. The original Chain of Custody form will accompany the 

shipment; copies will be retained by the sampler for inclusion in project records. If the samples 

are sent by express carrier, a bill of lading will be used. Receipts or bills of lading will be retained 

as part of the permanent project documentation. Commercial carriers are not required to sign the 

Chain of Custody form as long as the form is sealed inside the sample coolers with the carrier 

name and tracking number provided on the Chain of Custody form, and the custody seals remain 

intact. 
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8.3 SAMPLE RECEIPT 

Samples received at the laboratory will be carefully checked for label identification and complete 

and accurate chain-of-custody documentation. The condition of the samples will be checked, and 

the temperature blank will be measured using a calibrated digital thermometer immediately after 

the cooler is opened. These results and any questions or comments regarding sample integrity will 

be recorded on the Chain of Custody form or applicable laboratory cooler receipt form. The 

laboratory will contact Farallon immediately if discrepancies between the samples and chain-

of-custody records are found upon receipt. If it is necessary for the receiving laboratory to ship 

samples to another laboratory, a Chain of Custody form will be completed and will accompany the 

samples. A copy of the Chain of Custody form and the cooler receipt form will be e-mailed to 

Farallon within 2 days of sample receipt, and will be included in the final analytical data report. 

Once received at the laboratory, the samples will be maintained at 4 ± 2 degrees Celsius, unless 

holding the samples at a lower temperature (-10 ± 10 degrees Celsius) is required to extend the 

holding time. 

The laboratory sample custodian will be responsible for logging the samples in, assigning a unique 

laboratory identification number to each sample, labeling each sample bottle with its laboratory 

identification number, and moving the samples to appropriate storage locations to await analysis. 

If a sample is received in a broken or an inappropriate container or is not preserved by an 

appropriate means, the laboratory will notify Farallon’s QA Manager as soon as possible on the 

day of sample receipt. The project name, field sample identification, date sampled, date received, 

analysis required, storage location and date, and action for final disposition will be recorded in the 

laboratory tracking system. Relevant custody documentation will be placed in the project file. 
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9.0 ANALYTICAL METHODS AND REPORTING LIMITS 

Samples collected for this investigation will be analyzed for chemical and conventional 

parameters. Analytical parameters, analytical methods, and method reporting limits are presented 

in Table 2. A summary of the passive sampling methodology and analytical method reporting 

limits is presented in Attachment C.  

Laboratory SOPs provided by the contracted analytical laboratory will describe the laboratory 

analytical procedures in detail. These SOPs will be maintained in the analytical laboratory’s file. 

Reporting limits for samples generally are based on the lowest concentration calibration standard 

used when calibrating the instrument. Interferences in individual samples may result in increased 

reporting limits. To achieve the required reporting limits, some modifications to the methods may 

be necessary. Modifications to EPA Methods 6010B/6020, 7471B, 8082, and 1668 will be 

provided by the laboratory at the time of sample submittal. Any modifications to the methods will 

be documented in the case narrative that accompanies the final report. 
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10.0 QUALITY CONTROL 

This section describes the field and analytical laboratory QC procedures that will be followed to 

monitor the bias and precision of the sample collection and analysis procedures. 

10.1 FIELD QUALITY CONTROL CHECKS 

Field QC samples will be used to evaluate the efficiency of field decontamination and processing 

procedures, and to verify proper sample storage conditions. The following field QC samples will 

be collected for this monitoring program: 

• Equipment wipes to check the potential for cross-contamination by measuring the

effectiveness of the sampling and processing decontamination procedures;

• Wipe blanks to ensure that no contaminants are present on the wipes used to prepare the

equipment wipes;

• Field split samples to assess the variability associated with sample processing and

laboratory analysis; and

• Temperature blanks to monitor the storage temperature of collected samples.

Field QC sample collection procedures are described in the SAP (Appendix C of the DGSWP). 

Field QC samples will be documented in the Field Report forms, and verified by the Farallon QA 

Manager or designee. 

10.2 ANALYTICAL LABORATORY QUALITY CONTROL CHECKS 

Internal laboratory QC checks related to method blanks, MSs, MSDs, LCSs, LCSDs, internal 

standards, surrogate standards, calibration standards, and reference material standards (e.g., 

PS-SRM for PCB Aroclors) will be used to monitor data integrity. Project-required control limits 

will be used to evaluate MS, MSD, LCS, and LCSD percent recoveries and RPD values. Surrogate 

recoveries will be evaluated using laboratory control limits. Laboratory control charts will be used 

to determine long-term instrument trends. The frequency for laboratory quality control sample 

analyses are provided in Table 5. 
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Results for QC samples from each sample group will be reviewed by the laboratory immediately 

following sample group analysis. QC sample results will be evaluated to determine whether control 

limits have been exceeded. If control limits are grossly exceeded in the sample group, the Farallon 

QA Manager will be contacted immediately, and corrective action (e.g., method modifications 

followed by reprocessing of affected samples) will be initiated prior to processing a subsequent 

group of samples. 

The primary chemical standards and standard solutions used in this project will be traceable to the 

National Institute of Standards and Technology, Environmental Resource Associates, National 

Research Council of Canada, or other documented reliable commercial sources. Standards will be 

validated by comparison with an independent standard to determine their accuracy. Any impurities 

found in a standard will be documented. 

10.2.1 Method Blanks 
Method blanks are analyzed to assess possible laboratory contamination at all stages of sample 

preparation and analysis. The method blank for analyses must be less than the method reporting 

limit of any single target analyte or compound. If a laboratory method blank exceeds this criterion 

for any analyte or compound and the concentration of the analyte or compound in the samples is 

less than 5 times the concentration found in the blank (10 times for common contaminants), 

analysis must stop, and the source of contamination must be eliminated or reduced. 

10.2.2 Laboratory Control Samples 
LCSs are prepared and analyzed to assess possible laboratory bias at all stages of sample 

preparation and analysis. The LCS is a matrix-dependent spiked sample prepared at the time 

samples, method blanks, and MSs are prepared. The LCS provides information on the accuracy of 

the analytical process, and on precision when analyzed in duplicate. 

10.2.3 Matrix Spikes and Matrix Spike Duplicates 
MSs and MSDs will be performed on project-specific samples at a frequency of 5 percent, or one 

per analytical batch, whichever is more frequent. Analysis of MS samples provides information 

on the preparation and/or analytical efficiency of the method for the sample matrix. Performing 

duplicate MS analyses provides information on the precision of the method also. MSs and/or 
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laboratory duplicates can be performed in place of MSs and MSDs for inorganic analyses for 

precision information. 

10.2.4 Surrogate Spikes 
Surrogates are compounds that have properties similar to the analytes of interest and are unlikely 

to occur under natural conditions. Surrogates are used primarily for organic samples analyzed by 

gas chromatography and/or mass spectrometry methods, and are added to the samples prior to 

purging or extraction. The surrogate spike provides additional insight into the proficiency and 

efficiency of an analytical method on a sample-specific basis. This type of control check reflects 

analytical conditions that may not be attributable to the sample matrix. The project samples and 

associated laboratory QA samples submitted for organic analyses will be spiked with appropriate 

surrogate compounds as defined in the analytical methods. 

10.2.5 Laboratory Duplicates 
For inorganic analyses, laboratory duplicates will be analyzed to assess laboratory precision. A 

laboratory duplicate is defined as a separate aliquot of a sample that is analyzed as a separate 

sample. Laboratory duplicates will be prepared for project-specific samples at a frequency of 

5 percent, or one per analytical batch, whichever is more frequent. Black carbon analysis will be 

conducted in quadruplicate for each sample analyzed due to the inherent variability associated with 

the analytical method. 

10.2.6 Calibration Check Standards 
Calibration check standards analyzed within a particular analytical series provide information 

regarding instrument stability and the validity of instrument calibration. The analytical frequency 

of calibration check standards is specified by the analytical method. 

10.2.7 Standard Reference Materials 
Standard reference materials are substances of a matrix that are the same as or similar to those of 

the project samples, and contain a known concentration of the target analyte(s). These materials 

are prepared and analyzed in the same manner as routine samples, and in the same preparation and 

analytical batch. The recovery of the target analyte(s) provides information on interferences caused 

by the sample matrix. One aliquot of PS-SRM will be obtained and analyzed for PCB Aroclors for 
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each sediment sampling event. The PS-SRM will be obtained from the USACE Seattle District 

Dredged Material Management Office in Seattle, Washington. 
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11.0 INSTRUMENT AND EQUIPMENT TESTING, INSPECTION, AND 
MAINTENANCE 

Instruments and equipment will be tested and inspected prior to each sampling and each laboratory 

analysis event. Field equipment that is faulty or not functioning properly will not be used for 

sampling. 

Preventive maintenance of laboratory equipment generally will follow the guidelines 

recommended by the manufacturer. A malfunctioning instrument will be repaired immediately by 

in-house staff or through a service call to the manufacturer. An instrument malfunction that may 

impact the project’s turnaround time will be communicated to the Farallon QA Manager as soon 

as the malfunction is discovered, and contingencies for analysis will be coordinated. 

Maintenance of laboratory equipment will adhere to manufacturer-recommended schedules. 

Maintenance records will reflect the complete history of each instrument, and will specify the time 

frame for future maintenance. Major repairs or maintenance procedures will be performed through 

service contracts with the manufacturer, or by a qualified contractor. Documentation of service 

and preventive maintenance calls will be kept on file by the laboratory. 

Laboratory systems managers are responsible for routine maintenance of instruments used in the 

laboratory. Routine preventive maintenance is recorded in logbooks. The schedule and procedures 

for routine and non-routine maintenance will be in accordance with the laboratory QA Plan 

(Attachment B). 

Major instruments will be backed up by equivalent or comparable instrument systems in the event 

of unscheduled downtime. An inventory of spare parts will be available to minimize equipment 

and instrument downtime. 
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12.0 INSTRUMENT AND EQUIPMENT CALIBRATION PROCEDURES AND 
FREQUENCY 

When analyses are conducted according to EPA methods, the calibration procedures and 

frequencies specified in the applicable method will be followed. For analyses governed by SOPs, 

the applicable laboratory SOP will be used for required calibration procedures and frequencies. 

Records of calibrations will be maintained by the laboratory, and may be subject to a QA audit. 

The standards used in the calibration of equipment will be directly or indirectly traceable to the 

National Institute of Standards and Technology, Environmental Resource Associates, National 

Research Council of Canada, or other documented reliable commercial sources. The standards 

received will be logged into standard receipt logs maintained by individual analytical groups. Each 

group will maintain a standards log that tracks the preparation of standards used for calibration 

and QC purposes. 



FINAL REVISED DRAFT – Issued for Agency Review 

13-1 
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx B QAPP\2018-09 QAPP.docx 
 
 

13.0 INSPECTION AND ACCEPTANCE OF SUPPLIES AND CONSUMABLES 

Equipment in contact with samples must be sufficiently clean during collection, laboratory 

processing, and analysis to prevent detectable contamination. Inspection and acceptance of field 

supplies, including laboratory-prepared sample containers, will be conducted by the Farallon Field 

Coordinator. 

Primary chemical standards and standard solutions used in this project in either the field or the 

laboratory will be traceable to documented reliable commercial sources. Details for acceptance 

requirements for supplies and consumables by the analytical laboratory are provided in Attachment 

B. Standards will be validated to determine their accuracy by comparison with an independent 

standard. Any impurities found in the standard will be documented. 
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14.0 NON-DIRECT MEASUREMENTS 

Additional existing project data may be obtained from EMJ or EPA. If such project data are 

needed, EMJ or EPA will be asked to provide any information on data limitations. These existing 

project data will be maintained with the project files. 
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15.0 DATA MANAGEMENT 

Data will undergo two levels of QA/QC evaluation: one at the laboratory, and one by a qualified 

data validator. Initial data reduction, evaluation, and reporting at the laboratory will be carried out 

as described in the applicable analytical protocols and the laboratory QA Plan (Attachment B). QC 

data resulting from methods and procedures described in this document also will be reported. 

15.1 SAMPLE MANAGEMENT 

Laboratory analytical batches will be assigned a unique number and tracking identifier at the 

laboratory. Data reports will include this tracking number. The laboratory will use a laboratory 

information management system to track samples throughout the analytical process. 

15.2 DATA REPORTING 

Laboratory analytical results will be provided by the laboratory in digital and electronic deliverable 

formats. The data packages will be reviewed by Farallon personnel to ensure that the correct 

analyses were performed for each sample submitted, and that the analyses requested on the Chain 

of Custody form were performed. If discrepancies are noted, the Farallon QA Manager will be 

notified, and will promptly follow up with the laboratory to resolve any issues. 

Following completion of data validation, the digital files will be used to generate report tables. 

Electronic Data Deliverables in Farallon’s EQuIS electronic format will be supplied by the 

laboratory. Laboratory data that are electronically provided and loaded into the database will 

undergo a 10 percent check against the laboratory data deliverable. Data will be validated or 

reviewed manually, and qualifiers, if assigned, will be entered manually. Manually entered data 

will be verified by a second party. Data tables and reports will be exported from EQuIS to 

Microsoft Excel tables as needed. 

Analytical data that cannot be provided by the laboratory in electronic format will be entered 

manually. After entry into the database, Electronic Data Deliverable data will be compared to field 

information previously entered into the database to confirm that all requested analytical data have 

been received. 
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15.3 DATA MANAGEMENT PROCEDURES 

A record of field documentation and analytical and QA/QC results will be maintained to ensure 

the validity of the data. Carefully constructed sample tracking and data management procedures 

will be used throughout the sampling program to effectively execute such documentation. 

Sample tracking will begin with completion of Chain of Custody forms. Copies of completed 

Chain of Custody forms will be maintained in the project files. The laboratory will electronically 

verify receipt of samples within 48 hours of receipt. 

When analytical data are received from the laboratory, the Farallon QA Manager will review 

incoming analytical data packages and compare the information to the Chain of Custody forms to 

confirm that the correct analyses were performed for each sample, and that results were received 

for all samples submitted for analysis. Any discrepancies noted will be promptly followed up by 

the Farallon QA Manager. 

15.4 LABORATORY TURNAROUND TIME 

The laboratory turnaround time for data is 4 weeks from sample receipt to submission of the final 

data package and Electronic Data Deliverable. 
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16.0 ASSESSMENTS AND RESPONSE ACTIONS 

Laboratory and field performance audits of project activities will be assessed during 

implementation, if deemed necessary by the Farallon Field Coordinator or the Farallon and/or EPA 

QA Managers. The audits and corrective action procedures are discussed below. 

16.1 LABORATORY AND FIELD PERFORMANCE AUDITS 

Laboratory and field performance audits consist of on-site reviews of QA/QC systems and 

equipment for sampling, calibration, and measurement. Laboratory audits will be conducted for 

this project, if deemed necessary by the Farallon and/or EPA QA Managers. Laboratory audit 

reports will be made available to the Farallon QA Manager upon request. Laboratories are required 

to maintain written procedures that address internal QA/QC, which will be submitted to and 

reviewed by the Farallon QA Manager to ensure compliance with the QAPP. Laboratories also 

must ensure that personnel engaged in sample preparation and analysis have sufficient training. 

As part of the audit process, the laboratory will provide written details of any planned 

modifications to laboratory protocols, for review and approval by EPA and Farallon. 

Prior to field sampling, the Farallon Field Coordinator will verify the following: 

• Field equipment is ready for use; 

• Field personnel and subcontractors meet the applicable training and certification 

requirements; 

• Contracts for subcontractors have been signed by both parties; and 

• Field personnel and subcontractors have been briefed on the work to be performed. 

16.2 CORRECTIVE ACTION PROCEDURES 

The following sections describe corrective action procedures for field and laboratory procedures. 

16.2.1 Corrective Action for Field Sampling 
The Farallon Field Coordinator will be responsible for correcting equipment malfunctions during 

the field sampling effort. The Farallon QA Manager will be responsible for resolving situations in 
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the field that may result in noncompliance with the QAPP. Corrective measures will be 

immediately documented in the Field Report forms. 

16.2.2 Corrective Action for Laboratory Analysis 
The laboratory is required to comply with its SOPs, and to submit copies of the SOPs to the QAPP 

distribution list presented in Section 2.2. The Analytical Resources, Inc. Project Manager is 

responsible for ensuring that corrective actions required for compliance with the QAPP are 

initiated. Laboratory personnel are responsible for reporting problems that may compromise data 

quality. 

If QC results exceed laboratory control limits, the analyst will identify and correct the anomaly 

prior to continuing sample analyses, if possible. If the QC exceedance cannot be overcome with 

standard corrective action (e.g., re-preparation, re-analysis), the cause(s) of the exceedance and the 

steps taken to overcome it will be discussed by the Analytical Resources, Inc. Project Manager in 

the data package narrative. If the exceedance is gross or widespread, the Farallon QA Manager 

will be notified immediately, and the appropriate corrective action will be determined. 
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17.0 DATA REVIEW, VERIFICATION, AND VALIDATION 

Once the data have been received from the laboratory, a number of QC procedures will be followed 

to evaluate data quality and assess data precision, accuracy, and completeness.  These procedures 

are described below. 

17.1 DATA QUALITY CONTROL REVIEW 

Chemistry data will be subject to multilevel review by the analytical laboratory. The Analytical 

Resources, Inc. Project Manager will review data reports prior to their release for generation of the 

final data reports. The Analytical Resources, Inc. QA Manager will review the final data reports, 

and the Analytical Resources, Inc. Project Manager will review a cross-section of the final data 

reports prior to their delivery to Farallon. 

If discrepancies or deficiencies are identified in the analytical results, corrective action will be 

taken, as discussed in Section 16.2.2, Corrective Action for Laboratory Analysis. 

17.2 DATA VERIFICATION AND VALIDATION 

Data reports will be reviewed and verified by the Farallon QA Manager to ensure that all analyses 

were completed, and that all analytes of interest were reported. Any problems will be discussed 

with the laboratory to correct errors, and the data will be forwarded to the Data Validation Manager 

for data validation. Data validation will be performed under applicable guidance of EPA (2014a, 

2014b) National Functional Guidelines and in accordance with the QAPP within 30 days of review 

and verification of the data reports by the Farallon QA Manager. 

17.3 VERIFICATION AND VALIDATION METHODS 

Laboratory data will undergo Stage 4 data validation (EPA 2009). Data validation will be 

performed under the applicable guidance of EPA (2014a, 2014b) National Functional Guidelines, 

and in accordance with this QAPP. The following components will be reviewed, as appropriate to 

the level of data validation being performed, and as applicable to the analysis: 

• Chain of Custody forms; 

• Holding times; 
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• Instrument tuning and calibration; 

• Method blanks; 

• Surrogate recoveries; 

• MS and MSD recoveries and RPD values; 

• LCS and LCSD recoveries and RPD values; 

• Standard reference material recoveries (including the PS-SRM), as applicable; 

• Field duplicate RPD values; 

• Laboratory duplicate RPD values;  

• Detection and reporting limits; 

• Recalculation checks; and 

• Review of instrument outputs. 

The results from the data quality review, including text with assigned qualifiers in accordance with 

EPA (2014a, 2014b) National Functional Guidelines and a tabular summary of qualifiers, will be 

generated by the data validator and submitted to the Farallon QA Manager for final review and 

confirmation of the validity of the data. Copies of the validation reports will be presented as an 

appendix to the Data Gaps Report. 
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18.0 RECONCILIATION WITH USER REQUIREMENTS 

The Farallon QA Manager will review the data to determine whether measurement quality 

objectives have been met. If data do not meet project specifications, the Farallon QA Manager will 

review the errors and determine whether the problem is due to calibration and/or maintenance, 

sampling techniques, or another factor(s). Corrective action will be discussed with the laboratory, 

and will be implemented as necessary. If the corrective action does not correct the problem, the 

measurement quality objectives will be reviewed for feasibility. If specific measurement quality 

objectives are not achievable, the Farallon QA Manager will recommend appropriate 

modifications. Any revision will require EPA approval. 
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19.0 REPORTING 

The data obtained from the DGSWP sampling will be provided in a Data Gaps Report as described 

in detail in the DGSWP. 
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Nature  and Ex te nt of COCs within RAB - Surface Sedim e nt
Study Que stion 1: 
Are there seasonal or temporal trends in PCB concentrations in the RAB surface 
sediments that ex ceed the RvAL?
Proposed Action:
•  Collect surface sediment samples throughout the RAB from 0- to 2-cm and 0- to 10-cm
depth intervals using a hydraulic grab sampler
• S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals,
PCB Aroclors); archive PCB congeners
Evaluation:
• Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect
to depth and grain-size distribution of surficial fine-grained sediments present
• Compare to historical data to evaluate overall trends with respect to depth and spatial
distribution, as well as trends with respect to identified habitat areas

Upland Source Control – Storm wate r Im pacts to Surface Sedim e nt
Study Que stion 5:  
Are upland facility source control measures still protective of RAB sediments?
Proposed Action:
• Collect surface sediment samples from locations radiating out from Outfall 003 from 0-
to   2-cm and 0- to 10-cm depth intervals using a hydraulic grab sampler
• S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals,
PCB Aroclors); archive PCB congeners
Evaluation:
• Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect
to depth and grain-size distribution of surficial fine-grained sediments present
• Compare to historical data to evaluate overall trends with respect to depth and spatial
distribution near Outfall 003
• Integrate sediment results with stormwater monitoring data

Upland Source Control – Groundwate r Im pacts to Surface Sedim e nt
Study Que stion 5:  
Are upland facility source control measures still protective of RAB sediments?
Proposed Action:
• Collect surface sediment samples from locations adjacent to the armored containment
area from 0- to 2-cm and 0- to 10-cm depth intervals using a hydraulic grab sampler
• S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals,
PCB Aroclors); archive PCB congeners
Evaluation:
• Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect
to depth and grain-size distribution of surficial fine-grained sediments present
• Compare to historical data to evaluate overall trends with respect to depth and spatial
distributions adjacent to the armored containment area
• Integrate sediment results with groundwater monitoring data

Pote ntial for Recontam ination – Adjace nt Surface Sedim e nt
Nature  and Ex te nt of COCs within RAB - Subsurface Sedim e ntsStudy Que stion 2: 

Are upstream/downstream contaminated sediments contributing to PCB RvAL 
ex ceedances in the RAB surface sediments?
Proposed Action:
• Collect surface sediment samples upstream of, adjacent to, and downstream of the RAB
from 0- to 2-cm and 0- to 10-cm depth intervals using a hydraulic grab sampler
• S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals, PCB
Aroclors); archive PCB congeners
Evaluation:
• Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect to
depth and grain-size distribution of surficial fine-grained sediments present
• Compare results to RAB sediment results and historical data to evaluate overall trends in
depth and PCB Aroclor distribution patterns
• If Aroclor distribution patterns indicate potential recontamination of the RAB from outside
sources, select archived sediment samples from the RAB area in question, and from
applicable perimeter locations will be submitted for PCB congener analysis to further refine
the recontamination assessment of the RAB

Pote ntial for Recontam ination – Z-laye r Bre akthrough Pote ntial
Study Que stion 4:  
W hat is the breakthrough potential of PCB concentrations ex ceeding the RvAL in 
z-layer sediments to migrate through the backfill material resulting in surface 
sediment RvAL ex ceedances?
Proposed Action:
• Collect representative overlying backfill material for laboratory analyses (T S , GS , T OC,
and BC) using sonic drilling techniques
• Collect representative sediment z-layer bulk sediment samples using sonic drilling
techniques
•  S ubmit samples to analytical laboratory for porewater ex traction using centrifuging or
S PME and porewater analyses (PCB congeners)

DRAFT

Evaluation

Study Que stion 3:  
W hat is the areal ex tent of PCB concentrations ex ceeding the RvAL in the 
z-layer sediments? 
Proposed Action:
• Collect subsurface sediment samples from the 0- to -1-foot z-layer, and underlying -1
to -2-foot and -2- to -3-foot material underlying the backfill throughout the RAB habitat
areas using sonic drilling techniques
• S ubmit z-layer sediment sample and underlying -1- to -2 foot sample interval to
analytical laboratory for analyses (T S , GS , T OC, BC, metals, PCB Aroclors); archive the
-2- to -3-foot interval (to be analyzed if RvAL ex ceedances are identified within the -1-
to -2-foot interval)
Evaluation:
• Identify locations and depths with RvAL ex ceedances

BOEING PLANT
FACILIT Y

• Use backfill data and porewater PCB data as input parameters to the Model for
Chemical Containment by a Cap, version 1.19 dated June 8, 2012 (US ACE 2016)
• Evaluate model results for backfill breakthrough potential
• W here the model predicts the potential for breakthrough, assess potential ecological
risks with respect to habitat areas

FIGURE 2
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EXTENT OF BOEING DREDGE OVERLAP
IN JORGENSEN FORGE EAA

DESIGN/DREDGE EXCAVATION
BOUNDARY

NAVIGATION CHANNEL

BATHYMETRY (2014) IN FEET
MEAN LOWER LOW WATER

JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4

TERMINAL 117 EAA 5

BOEING DSOA

DREDGE MANAGEMENT UNIT

INTERTIDAL AREA

ARMORED AREA

SUBTIDAL AREA

SHORELINE CONTAINMENT AREALEGEND

SOURCE: DATA PREPARED FROM GIS
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

DSOA
EAA
EMJ
EOF
JFC
KC

RAB
SD

=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   EMERGENCY OVERFLOW
=   JORGENSEN FORGE CORPORATION
=   KING COUNTY
=   REMOVAL ACTION BOUNDARY
=   STORM DRAIN

P!H
PROPOSED SEDIMENT Z-LAYER AND
POREWATER SAMPLE LOCATION

"")
PROPOSED SURFACE SEDIMENT 
SAMPLE LOCATION

!P
PROPOSED BOEING DSOA SURFACE 
SEDIMENT SAMPLE LOCATION

.!< ACTIVE OUTFALL

.!<

INACTIVE OUTFALL (OUTFALLS 004 
THROUGH 009 HAVE BEEN REMOVED)

G RIVER FLOW DIRECTION

EXISTING  CONCRETE PANEL
WALL

EXISTING SHEETPILE WALL

JORGENSEN FORGE OUTFALL
SITE (JFOS) SHEETPILE WALL

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.

DMU  =  DREDGE MANAGEMENT UNIT
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EXTENT OF BOEING DREDGE OVERLAP
IN JORGENSEN FORGE EAA

DREDGE EXCAVATION BOUNDARY

NAVIGATION CHANNEL

BATHYMETRY (2014) IN FEET
MEAN LOWER LOW WATER

JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4

TERMINAL 117 EAA 5

BOEING DSOA

DREDGE MANAGEMENT UNIT

INTERTIDAL AREA

ARMORED AREA

SUBTIDAL AREA

SHORELINE CONTAINMENT AREALEGEND

SOURCE: DATA PREPARED FROM GIS
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

DSOA
EAA
EMJ
EOF
JFC
KC

RAB
SD

=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   EMERGENCY OVERFLOW
=   JORGENSEN FORGE CORPORATION
=   KING COUNTY
=   REMOVAL ACTION BOUNDARY
=   STORM DRAIN

P!H
PROPOSED SEDIMENT Z-LAYER AND
POREWATER SAMPLE LOCATION

"")
PROPOSED SURFACE SEDIMENT 
SAMPLE LOCATION

!P
PROPOSED BOEING DSOA SURFACE 
SEDIMENT SAMPLE LOCATION

.!< ACTIVE OUTFALL

.!<

INACTIVE OUTFALL (OUTFALLS 004 
THROUGH 009 HAVE BEEN REMOVED)

G RIVER FLOW DIRECTION

EXISTING  CONCRETE PANEL
WALL

EXISTING SHEETPILE WALL ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.

G RAB DETAILS ARE 
PROVIDED ON FIGURE 7A

DMU  =  DREDGE MANAGEMENT UNIT
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FIGURE 4
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RESULTS COMPARED TO RvALs - TOTAL PCBs 
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INACTIVE OUTFALL (OUTFALLS 004 
THROUGH 009 HAVE BEEN REMOVED)
EXISTING  CONCRETE PANEL WALL
EXISTING SHEETPILE WALL
JORGENSEN FORGE OUTFALL SITE
(JFOS) SHEETPILE WALL
EXTENT OF BOEING DREDGE OVERLAP 
IN JORGENSEN FORGE EAA

NAVIGATION CHANNEL
DESIGN/DREDGE EXCAVATION
BOUNDARY
BATHYMETRY (2014) IN FEET MEAN
LOWER LOW WATER
APPROXIMATE LOCATION OF SHEEN 
OBSERVED DURING NTCRA IN 2014
JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4
TERMINAL 117 EAA 5
BOEING DSOA
DREDGE MANAGEMENT UNIT
SHORELINE CONTAINMENT AREA

LEGEND
TOTAL PCBs DRY WEIGHT (µg/kg) OR OC-NORMALIZED (mg/kg OC)

< 130 µg/kg OR 12 mg/kg OC (< RvAL)
130 - 260 µg/kg OR 12 - 24 mg/kg OC (1 TO 2 X RvAL)
260 - 390 µg/kg OR 24 - 36 mg/kg OC (2 TO 3 X RvAL)

cm
DMU

DSOA
EAA
EMJ
JFC

NTCRA
OC

PCBs
RAB

RvAL
µg/kg
mg/kg

=   CENTIMETER
=   DREDGE MANAGEMENT UNIT
=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   JORGENSEN FORGE CORPORATION
=   NON-TIME CRITICAL REMOVAL ACTION
=   ORGANIC CARBON
=   POLYCHLORINATED BIPHENYLS
=   REMOVAL ACTION BOUNDARY
=   REMOVAL ACTION LEVEL
=   MICROGRAMS PER KILOGRAM
=   MILLIGRAMS PER KILOGRAM

390 - 650 µg/kg or 36 - 60 mg/kg OC (3 to 5 X RvAL)
> 650 µg/kg or 60 mg/kg OC (> 5 X RvAL)

0 - 1 ft

1 - 2 ft

2 - 3 ft

2016 Z-LAYER

0 - 1 ft

SOURCE: ANCHOR QEA AND FARALLON (2016b)
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.

POST-DREDGE
2014 Z-LAYER

INTERVAL NOT ANALYZED"

"

"

"

"

"

DRY WEIGHT
OC-NORMALIZED

")

8888 8)

!U FEBRUARY 2016 SONIC CORE SAMPLE LOCATION

!U JULY/AUGUST 2014 GRAB SAMPLE LOCATION

RIVER FLOW DIRECTIONG
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NOTES:
1. 2016 SAMPLES WERE COLLECTED AT 0-1 FOOT, 1-2 FOOT, AND

2-3 FOOT INTERVALS BELOW THE POST-DREDGE SURFACE WITH A 
SONIC DRILL RIG.

2. 2014 SAMPLES WERE COLLECTED AT 0 - 1 FOOT INTERVAL
WITH A POWER GRAB SAMPLER.
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%2 Z-LAYER SEDIMENT SAMPLE (2016)

P!H
PROPOSED SEDIMENT Z-LAYER AND
POREWATER SAMPLE LOCATION

EXISTING  CONCRETE PANEL WALL

EXISTING SHEETPILE WALL

JORGENSEN FORGE OUTFALL SITE (JFOS)
SHEETPILE WALL

EXTENT OF BOEING DREDGE OVERLAP IN
JORGENSEN FORGE EAA

DESIGN/DREDGE EXCAVATION BOUNDARY

NAVIGATION CHANNEL

BATHYMETRY (2014) IN FEET MEAN LOWER
LOW WATER

JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4

TERMINAL 117 EAA 5

BOEING DSOA

DREDGE MANAGEMENT UNIT

SHORELINE CONTAINMENT AREA

LEGEND

SOURCE: ANCHOR QEA AND FARALLON (2016b)
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.

CROSS SECTION LINE

BACKFILL THICKNESS BACKFILL THICKNESS

FEET FEETCOLOR COLOR

-0.8 TO 0.0

0.0 TO 1.0

1.0 TO 2.0

2.0 TO 3.0

3.0 TO 4.0

4.0 TO 5.0

5.0 TO 6.0

6.0 TO 7.0

7.0 TO 8.0

8.0 TO 9.0

9.0 TO 10.0

10.0 TO 11.0

11.0 TO 12.0

12.0 TO 25.0

BACKFILL THICKNESS <  6" = 540 SQUARE FEET, 
0.75% OF THE RAB (72,400 SQUARE FEET)

"

DMU
DSOA

EAA
EMJ
JFC
RAB

=   DREDGE MANAGEMENT UNIT
=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   JORGENSEN FORGE CORPORATION
=   REMOVAL ACTION BOUNDARY

= =

A A'

RIVER FLOW DIRECTIONG
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QUALITY ASSURANCE PROJECT PLAN 
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Table 1
Study Objectives by Location

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038
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LTR-1 Subtidal X -- X -- X X X X1

LTR-2 Subtidal X -- -- -- X X X X1

LTR-3 Subtidal X -- X -- X X X X1

LTR-4 Intertidal X X -- -- X X X X1

LTR-5 Intertidal X X X -- X X X X1

LTR-6 Subtidal X X -- -- X X X X1

LTR-8 Subtidal X -- -- -- X X X X1

LTR-9 Subtidal X X -- -- X X X X1

LTR-10 Subtidal X X -- -- X X X X1

LTR-11 Intertidal/Subtidal X X -- -- X X X X1

LTR-12 Subtidal X X -- -- X X X X1

LTR-13 Subtidal X -- -- -- X X X X1

LTR-14 Intertidal X X X -- X X X X1

LTR-15 Subtidal X X -- -- X X X X1

LTR-16 Subtidal X X -- -- X X X X1

LTR-17 Subtidal X X -- -- X X X X1

LTR-18 Subtidal X X -- -- X X X X1

LTR-19 Intertidal X X -- -- X X X X1

LTR-20 Subtidal -- X -- X (1,2) X X X X1

LTR-21 Intertidal X X -- -- X X X X1

LTR-22 Subtidal X X -- -- X X X X1

LTR-23 Intertidal X X -- -- X X X X1

LTR-24 Intertidal X X -- -- X X X X1

LTR-25 Subtidal -- -- X -- X X X X1

Study Questions: 1 - Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments that exceed the RvAL?
2 - Are upstream/downstream contaminated sediments contributing to PCB RvAL exceedances in the RAB surface sediments?
3 - What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer sediments?
4 - What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer sediments to migrate through the backfill material resulting 
5 - Are upland Facility source control measures still protective of RAB sediments?

Identified Data Gaps and Study Questions

Surface Sediment RAB Samples (0- to 2-cm and 0- to 10-cm depth intervals)
Station Identification Functional Areas

Sample Analysis

Sampling Summary
Upland Source Control - 

Stormwater
(Study Question 5)

Nature and Extent of 
Target COCs within RAB

(Study Question 1)

Analyze all samples for PCB Aroclors, metals, 
and conventionals (total solids, grain size, and 

total organic carbon); archive for PCB congeners

SedimentPotential for 
Recontamination

(Study Questions 1, 2, 3, 
and 4; identified in 

parentheses below as 
applicable for each 

location)

Upland Source Control - 
Groundwater

(Study Question 5)
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Table 1
Study Objectives by Location

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038
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Study Questions: 1 - Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments that exceed the RvAL?
2 - Are upstream/downstream contaminated sediments contributing to PCB RvAL exceedances in the RAB surface sediments?
3 - What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer sediments?
4 - What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer sediments to migrate through the backfill material resulting 
5 - Are upland Facility source control measures still protective of RAB sediments?

Identified Data Gaps and Study Questions

Station Identification Functional Areas

Sample Analysis

Sampling Summary
Upland Source Control - 

Stormwater
(Study Question 5)

Nature and Extent of 
Target COCs within RAB

(Study Question 1)

SedimentPotential for 
Recontamination

(Study Questions 1, 2, 3, 
and 4; identified in 

parentheses below as 
applicable for each 

location)

Upland Source Control - 
Groundwater

(Study Question 5)

PMN-1 Navigation Channel -- -- -- X (1) X X X X1

PMN-2 Navigation Channel -- -- -- X (1) X X X X1

PMN-3 Navigation Channel -- -- -- X (1) X X X X1

PMN-4 Navigation Channel -- -- -- X (1) X X X X1

PMN-5 Navigation Channel -- -- -- X (1) X X X X1

PMN-6 Navigation Channel -- -- -- X (1) X X X X1

PMU-1 Upstream -- -- -- X (1) X X X X1

PMU-2 Upstream -- -- -- X (1) X X X X1

PMU-3 Upstream -- -- -- X (1) X X X X1

PMU-4 Upstream -- -- -- X (1) X X X X1

PMU-5 Upstream -- -- -- X (1) X X X X1

PMU-6 Upstream -- -- -- X (1) X X X X1

14-1 Downstream -- -- -- X (1) X X X X1

15-1 Downstream -- -- -- X (1) X X X X1

Surface Sediment Perimeter, Upstream, and Downstream Samples  (0- to 2-cm and 0- to 10-cm depth intervals)

Analyze all samples for PCB Aroclors, metals, 
and conventionals (total solids, grain size, and 
total organic carbon); archive for PCB congeners
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Table 1
Study Objectives by Location

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038
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Study Questions: 1 - Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments that exceed the RvAL?
2 - Are upstream/downstream contaminated sediments contributing to PCB RvAL exceedances in the RAB surface sediments?
3 - What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer sediments?
4 - What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer sediments to migrate through the backfill material resulting 
5 - Are upland Facility source control measures still protective of RAB sediments?

Identified Data Gaps and Study Questions

Station Identification Functional Areas

Sample Analysis

Sampling Summary
Upland Source Control - 

Stormwater
(Study Question 5)

Nature and Extent of 
Target COCs within RAB

(Study Question 1)

SedimentPotential for 
Recontamination

(Study Questions 1, 2, 3, 
and 4; identified in 

parentheses below as 
applicable for each 

location)

Upland Source Control - 
Groundwater

(Study Question 5)

PDS-1 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-3 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-5 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-8 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-9 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-10 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-11 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-12 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-13 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-14 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-15 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-16 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-17 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-18 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-19 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-20 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-21 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

NOTES:

X denotes the sample location is intended to meet the indicated data gap. cm = centimeter
-- denotes the sample location does not apply to the data gap. COCs = contaminants of concern
1Archive for possible PCB congener analysis. Facility = Star Forge Corporation facility at 8531 East Marginal Way South in Tukwila, Washington
2Analyze in backfill, 0- to –1-foot z-layer, and underlying –1- to –2-foot intervals.  PCBs = polychlorinated biphenyls

RAB = an approximately 1.6-acre area of sediments and shoreline bank adjacent to the Facility
RvAL = Removal Action Level
PW = porewater

3Archive material from –2- to –3-foot interval for PCB Aroclors, metals, total solids, grain size, total organic carbon, and black 
carbon.

4Submit sample to Analytical Resources, Inc. of Tukwila, Washington for bulk sediment centrifuge PW extraction; submit 8-ounce 
container to SGS-AXYS of Sydney, British Columbia, Canada for passive PCB congener analysis. 

Backfill Material
Conventionals (total solids, grain size, total 
organic carbon, black carbon)

Z-Layer Sediments
0 to -1-foot z-layer and underlying -1 to -2-
foot interval
PCB Aroclors, metals, and conventionals (total 
solids, grain size, total organic carbon, black 
carbon)
-2 to -3-foot interval
Archive for PCB Aroclors, metals, and 
conventionals (total solids, grain size, total 
organic carbon, black carbon)

Porewater (centrifuge bulk sediments)
0 to -1-foot z-layer
PCB congeners
NOTE: If centrifuging bulk sediments yields 
insufficient porewater volume,  ex situ  passive 
sampling techniques will be explored (i.e., using 
solid-phase microextraction fibers).

Subsurface Z-layer Sediment and Porewater Samples (0- to –1-foot z-layer, –1- to –2-foot, and –2- to –3-foot)
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Table 2
Analytical Methods and Quantitation Limits

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038

Parameter Analytical Method
Porewater MRL 

(µg/l)
Sediment MRL1

 (unit dry weight)

Grain size PSEP (1986) NA 0.1% 2

Total solids PSEP (1986) or APHA 2540G NA 0.01%
Total organic carbon Plumb (1981) (sediment) NA 0.05%
Total black carbon EPA 9060A/Gustafsson et al (1997) NA 0.01%

mg/kg
Arsenic EPA 6010B/6020 NA 0.2
Cadmium EPA 6010B/6020 NA 0.1

Chromium EPA 6010B/6020 NA 0.5
Copper EPA 6010B/6020 NA 0.5
Lead EPA 6010B/6020 NA 0.2
Mercury EPA 7471B NA 0.025
Silver EPA 6010B/6020 NA 0.2
Zinc EPA 6010B/6020 NA 4.0

 (µg/kg)
Aroclor 1016 EPA 8082 0.01 4.0
Aroclor 1221 EPA 8082 0.01 4.0
Aroclor 1232 EPA 8082 0.01 4.0
Aroclor 1242 EPA 8082 0.01 4.0
Aroclor 1248 EPA 8082 0.01 4.0
Aroclor 1254 EPA 8082 0.01 4.0
Aroclor 1260 EPA 8082 0.01 4.0
Aroclor 1262 EPA 8082 0.01 4.0
Aroclor 1268 EPA 8082 0.01 4.0
Total PCBs EPA 8082 0.01 4.0 
PCB Congeners (209) EPA 1668 0.5 (pg/l) 50 (pg/kg)
NOTES:

APHA = American Public Health Association
ARI = Analytical Resources, Inc.

2 Sample will be sent from ARI to Materials Testing and Consulting for analysis. EPA = U.S. Environmental Protection Agency
mg/kg = milligrams per kilogram
µg/l = micrograms per liter
MRL = method reporting limit
NA = not applicable
PCBs = polychlorinated biphenyls
pg/kg = picograms per kilogram
pg/l = picograms per liter
PSEP = Puget Sound Estuary Program

Conventionals

Metals

Polychlorinated Biphenyls

1 The MRL for sediments assumes 50 percent moisture in all samples.  The MRL for project samples will vary with 
moisture content of the samples.
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Table 3
Sediment Removal Action Levels

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038

Parameter
PCBs mg/kg OC µg/kg dry weight

Total PCB Aroclors 12 1 130 2

Metals
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Silver 
Zinc

NOTES:

µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
OC = organic carbon normalized
PCBs = polychlorinated biphenyls

2Dry weight normalized Sediment Management Standards Lowest Apparent Effects 
Threshold is recommended when total organic carbon is outside the recommended 
range of 0.5 - 3.5% for organic carbon normalization.

Removal Action Levels (RvALs)

mg/kg dry weight
51
5.1
260
390
450
0.41
6.1
410

1Organic carbon normalized RvALs are recommended when total organic carbon 
content of the sample is within the recommended range of 0.5 - 3.5%.
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Table 4
Measurement Quality Objectives

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038

Precision 
(duplicates) Bias 1 Completeness

Sediment
± 30% RPD NA 95%
± 30% RPD NA 95%
± 30% RPD 75-125% R 95%
± 25% RPD 75-125% R 95%
± 30% RPD 75-125% R 95%
± 50% RPD 50-150% R 95%
± 30% RPD 70-130% R 95%

Porewater
± 35% RPD 60-140% R 95%

NOTES:
NA = not applicable
PCBs = polychlorinated biphenyls
R = Recovery
RPD = relative percent difference

1Bias applies to laboratory control sample/ 
   laboratory control sample duplicate, and matrix spike/
   matrix spike duplicate analyses.

Parameter

Grain size

PCB congeners

Total metals

PCB Congeners

Total solids
Total organic carbon
Total black carbon

PCBs
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Table 5
Laboratory Quality Control Sample Analysis Frequency

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038

Initial Calibration
Ongoing 

Calibration Replicates
Matrix 
Spikes LCS/SRM1

Matrix Spike 
Duplicates

Method 
Blanks

Surrogate 
Spikes/ 
Labeled 

Compounds

Each batch2 NA 1 per 20 samples NA NA NA NA NA

Each batch2 NA 1 per 20 samples NA NA NA NA NA

Daily or each batch 1 per 10 
samples 1 per 20 samples 1 per 20 

samples
1 per 20 
samples NA 1 per 20 

samples NA

Daily or each batch 1 per 10 
samples 4 per sample 1 per 20 

samples
1 per 20 
samples NA 1 per 20 

samples NA

Daily 1 per 10 
samples 1 per 20 samples 1 per 20 

samples
1 per 20 
samples NA 1 per 20 

samples NA

As needed3 1 per 10 
samples NA 1 per 20 

samples
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples Every sample

Calibration check 
every 12 hours3

1 per 10 
samples NA 1 per 20 

samples
1 per 20 
samples

1 per 20 
samples

1 per 20 
samples Every sample

NOTES:
1Puget Sound Sediment Reference Material will be used for PCB analysis of sediment samples. LCS = laboratory control sample
2Calibration and certification of drying ovens and weighing scales are conducted biannually. NA = not applicable

PCBs = polychlorinated biphenyls
SRM = standard reference material

3Initial calibrations are considered valid until the ongoing continuing calibration no longer meets
  method specifications, at which point a new initial calibration is performed.

Metals

PCB congeners

Analysis Type
Total solids
Grain size/particle size 
distribution

Total organic carbon

Total black Carbon

PCBs
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Table 6
Container Requirements, Handling Requirements, and Analytical Methods

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038

Sample Size Container Size and Type1 Holding Time Sample Preservation Technique Analytical Method
Sediment

300 g 16-oz WM HDPE 6 months Cool/4± 2°C (Do Not Freeze) PSEP (1986)
14 days Cool/4± 2°C

6 months Freeze -18°C 
14 days Cool/4± 2°C

6 months Freeze -18°C 

14 days Cool/4± 2°C

1 year Freeze -18°C 

6 months; 28 days for Hg Cool/4± 2°C
2 years (except Hg) Freeze -18°C 

14 days until extraction Cool/4± 2°C
2 years until extraction Freeze -18°C 
40 days after extraction Cool/4± 2°C

10 g 8-oz WM Amber Glass 1 year until extraction Freeze -18°C EPA 1668
Porewater

1 year until extraction Cool/4± 2°C
40 days after extraction Cool/4± 2°C

NOTES:
APHA = American Public Health Association

1Sample containers have Teflon-lined lids.  °C = degrees Celsius
EPA = U.S. Environmental Protection Agency
g = grams
HDPE = high-density polyethylene
Hg = mercury
H2SO4 = sulfuric acid
Metals = arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc
ml = milliliter
NA = not applicable
oz = ounce
PCBs = polychlorinated biphenyls

PSEP = Puget Sound Estuary Program

WM = wide-mouth

4 x 500 ml Amber Glass & 1 L 
WM Glass EPA 1668

PCB Aroclors 150 g 16-oz WM Glass EPA 8082

-- denotes not applicable

PCB congeners 3,000 ml

PCB Congeners

Metals 50 g

PSEP (1986) or 
APHA 2540G

Total organic carbon 50 g PSEP (1986)

Black carbon 100 g
EPA 

9060A/Gustafsson et 
al (1997)

4-oz WM Glass

4-oz WM Glass EPA 6010B/6020; 
7471B (mercury)

Parameter

Grain size

Total solids 50 g
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FINAL REVISED DRAFT – Issued for Agency Review  
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ATTACHMENT A 
ANALYTICAL RESOURCES, INC.  

CERTIFICATIONS 

QUALITY ASSURANCE PROJECT PLAN 
Data Gaps Work Plan 

Jorgensen Forge Early Action Area 
Lower Duwamish Superfund Site 

Tukwila, Washington 
 

Farallon PN: 831-038 
 



 November 09, 2017   
 Mr. Robert Congleton 
Analytical Resources, Incorporated 
4611 S 134th Place, Ste 100 
Tukwila, WA 98168-3240 
 
Dear Mr. Congleton: 
 
Thank you for requesting a scope revision.  Attached is a current Scope of Accreditation effective 11-9-
17, C558-17a.  
 
The following change has been made to your scope:  
Solids, Total Fixed and Volatile by SM 2540G, in Solid and Chemical Materials, has been upgraded 
from Denied to Good Standing, due to the submission of one set of acceptable PT results. Please 
note that an additional set of acceptable PT results will be required prior to your next renewal, in 
order to maintain accreditation in Good Standing for this parameter.  
 
As a reminder, continued participation in the Ecology Lab Accreditation Program requires the lab to: 
 

 Submit a renewal application and fees annually 
 Report significant changes in facility, personnel, analytical methods, equipment, the lab’s quality 

assurance (QA) manual or QA procedures as they occur 
 Participate in proficiency testing studies semi-annually, with the following exception: For 

each parameter where all PT results were satisfactory, you are required to submit only one 
PT result over this next year, and in subsequent years, as long as the results are satisfactory. 

 Submit copies of current third-party Scopes of Accreditation when they are available. 
 
YOUR RIGHT TO APPEAL  
You have a right to appeal Ecology’s decision to the Pollution Control Hearing Board (PCHB) within 30 days of the 
date of receipt of this decision letter.  The appeal process is governed by Chapter 43.21B RCW and Chapter 371-08 
WAC.  “Date of receipt” is defined in RCW 43.21B.001(2).   
 
To appeal you must do the following within 30 days of the date of receipt of this decision: 

 File your appeal and a copy of this decision with the PCHB (see addresses below).  Filing means actual 
receipt by the PCHB during regular business hours.  

 Serve a copy of your appeal and this decision on Ecology in paper form - by mail or in person.  (See 
addresses below.) E-mail is not accepted.  

 
You must also comply with other applicable requirements in Chapter 43.21B RCW and Chapter 371-08 WAC. 
 
 
 
 
 
 
 

• 
• 

• 

• 

• 

• 

ATE O WASH C 0 

DEPAR MENT O F ECOLOCY 
PO Bo 488 • Manche ler, WA 98153-0488 • (:J6fJJ 87HJ840 



 ADDRESS AND LOCATION INFORMATION 
Street Addresses Mailing Addresses 
  

Department of Ecology Attn: Appeals Processing Desk 
300 Desmond Drive SE 
Lacey, WA  98503 

Department of Ecology Attn: Appeals Processing Desk 
PO Box 47608 
Olympia, WA  98504-7608 

  
Pollution Control Hearings Board  1111 Israel Road SW 
STE 301 
Tumwater, WA 98501  

Pollution Control Hearings Board PO Box 40903 
Olympia, WA 98504-0903  

 
If you have any questions concerning the accreditation of your lab, please contact Rebecca Wood at 
(360) 871-8811, fax (360) 871-8849, or by e-mail at rewo461@ecy.wa.gov. 
 Sincerely, 

Rebecca Wood 
Acting Lab Accreditation Unit Supervisor 
 
RW:RW:rw 
Enclosures 
 



is accredited for the analytes listed below using the methods indicated.  Full accreditation is granted unless stated 
otherwise in a note. EPA is the U.S. Environmental Protection Agency. SM is "Standard Methods for the 
Examination of Water and Wastewater." SM refers to EPA approved method versions. ASTM is the American 
Society for Testing and Materials. USGS is the U.S. Geological Survey. AOAC is the Association of Official 
Analytical Chemists.  Other references are described in notes.

Analytical Resources, Incorporated
Tukwila, WA

WASHINGTON STATE DEPARTMENT OF ECOLOGY
SCOPE OF ACCREDITATION

ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM 

Matrix/Analyte Method Notes
Drinking Water
Turbidity EPA 180.1_2_1993
Chloride EPA 300.0_2.1_1993
Fluoride EPA 300.0_2.1_1993
Nitrate EPA 300.0_2.1_1993
Nitrite EPA 300.0_2.1_1993
Orthophosphate EPA 300.0_2.1_1993
Sulfate EPA 300.0_2.1_1993
Color SM 2120 B-01
Turbidity SM 2130 B-01
Alkalinity SM 2320 B-97
Hardness (calc.) SM 2340 B-97
Specific Conductance SM 2510 B-97
Solids, Total Dissolved SM 2540 C-97
Chloride SM 4110 B-00
Fluoride SM 4110 B-00
Nitrate SM 4110 B-00
Nitrite SM 4110 B-00
Orthophosphate SM 4110 B-00
Sulfate SM 4110 B-00
Cyanide, Total SM 4500-CN¯ E-99
pH SM 4500-H+ B-00 8
Dissolved Organic Carbon SM 5310 B-00
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Matrix/Analyte Method Notes
Analytical Resources, Incorporated

Total Organic Carbon SM 5310 B-00
Aluminum EPA 200.7_4.4_1994
Barium EPA 200.7_4.4_1994
Beryllium EPA 200.7_4.4_1994
Cadmium EPA 200.7_4.4_1994
Calcium EPA 200.7_4.4_1994
Chromium EPA 200.7_4.4_1994
Copper EPA 200.7_4.4_1994
Iron EPA 200.7_4.4_1994
Magnesium EPA 200.7_4.4_1994
Manganese EPA 200.7_4.4_1994
Nickel EPA 200.7_4.4_1994
Silver EPA 200.7_4.4_1994
Sodium EPA 200.7_4.4_1994
Zinc EPA 200.7_4.4_1994
Aluminum EPA 200.8_5.4_1994
Antimony EPA 200.8_5.4_1994
Arsenic EPA 200.8_5.4_1994
Barium EPA 200.8_5.4_1994
Beryllium EPA 200.8_5.4_1994
Cadmium EPA 200.8_5.4_1994
Chromium EPA 200.8_5.4_1994
Copper EPA 200.8_5.4_1994
Lead EPA 200.8_5.4_1994
Manganese EPA 200.8_5.4_1994
Nickel EPA 200.8_5.4_1994
Selenium EPA 200.8_5.4_1994
Silver EPA 200.8_5.4_1994
Thallium EPA 200.8_5.4_1994
Zinc EPA 200.8_5.4_1994
Mercury EPA 245.1_3_1994
1,1,1,2-Tetrachloroethane EPA 524.3_1.0_2009
1,1,1-Trichloroethane EPA 524.3_1.0_2009
1,1,2,2-Tetrachloroethane EPA 524.3_1.0_2009
1,1,2-Trichloroethane EPA 524.3_1.0_2009
1,1-Dichloroethane EPA 524.3_1.0_2009
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Matrix/Analyte Method Notes
Analytical Resources, Incorporated

1,1-Dichloroethylene EPA 524.3_1.0_2009
1,1-Dichloropropene EPA 524.3_1.0_2009
1,2,3-Trichlorobenzene EPA 524.3_1.0_2009
1,2,3-Trichloropropane EPA 524.3_1.0_2009
1,2,4-Trichlorobenzene EPA 524.3_1.0_2009
1,2,4-Trimethylbenzene EPA 524.3_1.0_2009
1,2-Dichlorobenzene EPA 524.3_1.0_2009
1,2-Dichloroethane (Ethylene dichloride) EPA 524.3_1.0_2009
1,2-Dichloropropane EPA 524.3_1.0_2009
1,3,5-Trimethylbenzene EPA 524.3_1.0_2009
1,3-Butadiene EPA 524.3_1.0_2009
1,3-Dichloropropane EPA 524.3_1.0_2009
1,4-Dichlorobenzene EPA 524.3_1.0_2009
1-Chlorobutane EPA 524.3_1.0_2009
2-Chlorotoluene EPA 524.3_1.0_2009
4-Chlorotoluene EPA 524.3_1.0_2009
4-Isopropyltoluene (p-Cymene) EPA 524.3_1.0_2009
Allyl chloride (3-Chloropropene) EPA 524.3_1.0_2009
Benzene EPA 524.3_1.0_2009
Bromobenzene EPA 524.3_1.0_2009
Bromochloromethane EPA 524.3_1.0_2009
Carbon disulfide EPA 524.3_1.0_2009
Carbon tetrachloride EPA 524.3_1.0_2009
Chlorobenzene EPA 524.3_1.0_2009
Chlorodifluoromethane (Freon-22) EPA 524.3_1.0_2009
cis & trans-1,2-Dichloroethene EPA 524.3_1.0_2009
cis-1,2-Dichloroethylene EPA 524.3_1.0_2009
cis-1,3-Dichloropropene EPA 524.3_1.0_2009
cis-2-Octene EPA 524.3_1.0_2009
Dibromomethane EPA 524.3_1.0_2009
Dichlorodifluoromethane (Freon-12) EPA 524.3_1.0_2009
Diethyl ether EPA 524.3_1.0_2009
Di-isopropylether (DIPE) EPA 524.3_1.0_2009
Ethyl methacrylate EPA 524.3_1.0_2009
Ethyl tert-Butyl alcohol EPA 524.3_1.0_2009
Ethylbenzene EPA 524.3_1.0_2009
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Ethyl-t-butylether (ETBE) EPA 524.3_1.0_2009
Hexachlorobutadiene EPA 524.3_1.0_2009
Hexachloroethane EPA 524.3_1.0_2009
Iodomethane (Methyl iodide) EPA 524.3_1.0_2009
Isopropylbenzene EPA 524.3_1.0_2009
m+p-xylene EPA 524.3_1.0_2009
Methyl acetate EPA 524.3_1.0_2009
Methyl bromide (Bromomethane) EPA 524.3_1.0_2009
Methyl chloride (Chloromethane) EPA 524.3_1.0_2009
Methyl tert-butyl ether (MTBE) EPA 524.3_1.0_2009
Methylene chloride (Dichloromethane) EPA 524.3_1.0_2009
Naphthalene EPA 524.3_1.0_2009
n-Butylbenzene EPA 524.3_1.0_2009
n-Propylbenzene EPA 524.3_1.0_2009
o-Xylene EPA 524.3_1.0_2009
Pentachloroethane EPA 524.3_1.0_2009
sec-Butylbenzene EPA 524.3_1.0_2009
Styrene EPA 524.3_1.0_2009
tert-Amyl ethyl ether (TAEE) EPA 524.3_1.0_2009
tert-amylmethylether (TAME) EPA 524.3_1.0_2009
tert-Butylbenzene EPA 524.3_1.0_2009
Tetrachloroethylene (Perchloroethylene) EPA 524.3_1.0_2009
Tetrahydrofuran (THF) EPA 524.3_1.0_2009
Toluene EPA 524.3_1.0_2009
trans-1,3-Dichloropropylene EPA 524.3_1.0_2009
Trichloroethene (Trichloroethylene) EPA 524.3_1.0_2009
Trichlorofluoromethane (Freon 11) EPA 524.3_1.0_2009
Vinyl chloride EPA 524.3_1.0_2009
Xylene (total) EPA 524.3_1.0_2009
Non-Potable Water
Specific Conductance EPA 120.1_1982 1
Solids, Total Volatile EPA 160.4_1971 1
n-Hexane Extractable Material (O&G) EPA 1664B -10 (HEM)
Turbidity EPA 180.1_2_1993 1
Bromide EPA 300.0_2.1_1993 1
Chloride EPA 300.0_2.1_1993 1
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Fluoride EPA 300.0_2.1_1993 1
Nitrate EPA 300.0_2.1_1993
Nitrite EPA 300.0_2.1_1993
Orthophosphate EPA 300.0_2.1_1993 1
Sulfate EPA 300.0_2.1_1993 1
Cyanide, Total EPA 335.4_1_1993
Nitrogen, Total Kjeldahl EPA 351.2_2_1993 1
Nitrate EPA 353.2_2_1993 1
Nitrate + Nitrite EPA 353.2_2_1993 1
Nitrite EPA 353.2_2_1993 1
Sulfate EPA 375.2_2_1993 1
Chemical Oxygen Demand (COD) EPA 410.4_2_1993 1
Phenolics, Total EPA 420.1_1978 1
Dissolved Oxygen In-Situ 1002-8-2009
Biochemical Oxygen Demand (BOD) In-Situ 1003-8-2009
Carbonaceous BOD (CBOD) In-Situ 1004-8-2009
Color SM 2120 B-01 1
Turbidity SM 2130 B-01 1
Alkalinity SM 2320 B-97 1
Langlier index SM 2330 B-00
Hardness (calc.) SM 2340 B-97
Specific Conductance SM 2510 B-97 1
Salinity SM 2520 B-93 1
Solids, Total SM 2540 B-97 1
Solids, Total Dissolved SM 2540 C-97 1
Solids, Total Suspended SM 2540 D-97 1
Solids, Total, Fixed and Volatile SM 2540 E-97 1
Solids, Settleable SM 2540 F-97 1
Chromium, Hexavalent SM 3500-Cr B-09 1
Iron, Ferrous SM 3500-Fe B-97
Bromide SM 4110 B-00 1
Chloride SM 4110 B-00 1
Fluoride SM 4110 B-00 1
Nitrate SM 4110 B-00
Nitrite SM 4110 B-00
Orthophosphate SM 4110 B-00 1
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Sulfate SM 4110 B-00 1
Chloride SM 4500-Cl¯ E-97 1
Chloride SM 4500-Cl¯ G-97
Cyanide, Total SM 4500-CN¯ E-99 1
Cyanides, Amenable to Chlorination SM 4500-CN¯ G-99 1
Cyanide, Weak Acid Dissociable SM 4500-CN¯ I-97
Fluoride SM 4500-F¯ C-97 1
pH SM 4500-H+ B-00 1,8
Ammonia SM 4500-NH3 H-97 1
Nitrogen, Total Kjeldahl SM 4500-Norg D-97 1
Dissolved Oxygen SM 4500-O C-01
Orthophosphate SM 4500-P E-99 1
Phosphorus, total SM 4500-P E-99 1
Sulfide SM 4500-S2¯ D-00 1
Sulfite SM 4500-SO3¯ B-00 1
Sulfate SM 4500-SO4¯ G-97 1
Biochemical Oxygen Demand (BOD) SM 5210 B-01 1
Carbonaceous BOD (CBOD) SM 5210 B-01 1
Chemical Oxygen Demand (COD) SM 5220 D-97 1
Dissolved Organic Carbon SM 5310 B-00 1
Total Organic Carbon SM 5310 B-00 1
non-Polar Extractable Material (TPH) SM 5520 F-01
Phenolics, Total SM 5530 D-05 1
Aluminum EPA 200.7_4.4_1994 1
Antimony EPA 200.7_4.4_1994 1
Arsenic EPA 200.7_4.4_1994 1
Barium EPA 200.7_4.4_1994 1
Beryllium EPA 200.7_4.4_1994 1
Boron EPA 200.7_4.4_1994 1
Cadmium EPA 200.7_4.4_1994 1
Calcium EPA 200.7_4.4_1994 1
Chromium EPA 200.7_4.4_1994 1
Cobalt EPA 200.7_4.4_1994 1
Copper EPA 200.7_4.4_1994 1
Iron EPA 200.7_4.4_1994 1
Lead EPA 200.7_4.4_1994 1
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Magnesium EPA 200.7_4.4_1994 1
Manganese EPA 200.7_4.4_1994 1
Molybdenum EPA 200.7_4.4_1994 1
Nickel EPA 200.7_4.4_1994 1
Potassium EPA 200.7_4.4_1994 1
Selenium EPA 200.7_4.4_1994 1
Silicon EPA 200.7_4.4_1994 1
Silver EPA 200.7_4.4_1994 1
Sodium EPA 200.7_4.4_1994 1
Strontium EPA 200.7_4.4_1994 1
Thallium EPA 200.7_4.4_1994 1
Tin EPA 200.7_4.4_1994 1
Titanium EPA 200.7_4.4_1994 1
Vanadium EPA 200.7_4.4_1994 1
Zinc EPA 200.7_4.4_1994 1
Aluminum EPA 200.8_5.4_1994 1
Antimony EPA 200.8_5.4_1994 1
Arsenic EPA 200.8_5.4_1994 1
Barium EPA 200.8_5.4_1994 1
Beryllium EPA 200.8_5.4_1994 1
Cadmium EPA 200.8_5.4_1994 1
Calcium EPA 200.8_5.4_1994 1
Chromium EPA 200.8_5.4_1994 1
Cobalt EPA 200.8_5.4_1994 1
Copper EPA 200.8_5.4_1994 1
Iron EPA 200.8_5.4_1994 1
Lead EPA 200.8_5.4_1994 1
Magnesium EPA 200.8_5.4_1994 1
Manganese EPA 200.8_5.4_1994 1
Molybdenum EPA 200.8_5.4_1994 1
Nickel EPA 200.8_5.4_1994 1
Potassium EPA 200.8_5.4_1994 1
Selenium EPA 200.8_5.4_1994 1
Silver EPA 200.8_5.4_1994 1
Sodium EPA 200.8_5.4_1994 1
Thallium EPA 200.8_5.4_1994 1
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Vanadium EPA 200.8_5.4_1994 1
Zinc EPA 200.8_5.4_1994 1
Mercury EPA 245.1_3_1994 1
VOA & Semi-VOA Compounds ARI  SOP 427S 4
4,4'-DDD EPA 608
4,4'-DDE EPA 608
4,4'-DDT EPA 608
Alachlor EPA 608
Aldrin EPA 608
alpha-BHC (alpha-Hexachlorocyclohexane) EPA 608
alpha-Chlordane EPA 608
Aroclor-1016 (PCB-1016) EPA 608
Aroclor-1221 (PCB-1221) EPA 608
Aroclor-1232 (PCB-1232) EPA 608
Aroclor-1242 (PCB-1242) EPA 608
Aroclor-1248 (PCB-1248) EPA 608
Aroclor-1254 (PCB-1254) EPA 608
Aroclor-1260 (PCB-1260) EPA 608
Aroclor-1262 (PCB-1262) EPA 608
Aroclor-1268 (PCB-1268) EPA 608
beta-BHC (beta-Hexachlorocyclohexane) EPA 608
Chlordane (tech.) EPA 608
delta-BHC EPA 608
Dieldrin EPA 608
Endosulfan I EPA 608
Endosulfan II EPA 608
Endosulfan sulfate EPA 608
Endrin EPA 608
Endrin aldehyde EPA 608
gamma-BHC (Lindane, gamma-Hexachlorocyclohexane) EPA 608
gamma-Chlordane EPA 608
Heptachlor EPA 608
Heptachlor epoxide EPA 608
Hexachlorobenzene EPA 608
Hexachlorocyclopentadiene EPA 608
Methoxychlor EPA 608
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Acetylene EPA RSK-175 1
Ethane EPA RSK-175 1
Ethene EPA RSK-175 1
Methane EPA RSK-175 1
n-Propane EPA RSK-175 1
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) EPA 1613B_1994 1
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) EPA 1613B_1994 1
1,2,3,4,6,7,8-Heptachlorodibenzofuran (1,2,3,4,6,7 EPA 1613B_1994 1
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (1,2,3,4 EPA 1613B_1994 1
1,2,3,4,7,8,9-Heptachlorodibenzofuran (1,2,3,4,7,8 EPA 1613B_1994 1
1,2,3,4,7,8-Hxcdd EPA 1613B_1994 1
1,2,3,4,7,8-Hxcdf EPA 1613B_1994 1
1,2,3,6,7,8-Hxcdd EPA 1613B_1994 1
1,2,3,6,7,8-Hxcdf EPA 1613B_1994 1
1,2,3,7,8,9-Hpcdf EPA 1613B_1994
1,2,3,7,8,9-Hxcdd EPA 1613B_1994 1
1,2,3,7,8,9-Hxcdf EPA 1613B_1994 1
1,2,3,7,8-Pecdd EPA 1613B_1994 1
1,2,3,7,8-Pecdf EPA 1613B_1994 1
2,3,4,6,7,8-Hxcdf EPA 1613B_1994 1
2,3,4,7,8-Pecdf EPA 1613B_1994 1
2,3,7,8-TCDF EPA 1613B_1994 1
Hpcdd, total EPA 1613B_1994 1
Hpcdf, total EPA 1613B_1994 1
Hxcdd, total EPA 1613B_1994 1
Hxcdf, total EPA 1613B_1994 1
Pecdd, total EPA 1613B_1994 1
Pecdf, total EPA 1613B_1994 1
TCDD, total EPA 1613B_1994 1
TCDF, total EPA 1613B_1994 1
1,1,1,2-Tetrachloroethane EPA 624
1,1,1-Trichloroethane EPA 624
1,1,2,2-Tetrachloroethane EPA 624
1,1,2-Trichloroethane EPA 624
1,1-Dichloroethane EPA 624
1,1-Dichloroethylene EPA 624
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1,2,3-Trichlorobenzene EPA 624
1,2,4-Trichlorobenzene EPA 624
1,2-Dibromoethane (EDB, Ethylene dibromide) EPA 624
1,2-Dichlorobenzene EPA 624
1,2-Dichloroethane (Ethylene dichloride) EPA 624
1,2-Dichloropropane EPA 624
1,3-Dichlorobenzene EPA 624
1,4-Dichlorobenzene EPA 624
2-Butanone (Methyl ethyl ketone, MEK) EPA 624
2-Chloroethyl vinyl ether EPA 624
4-Isopropyltoluene (p-Cymene) EPA 624
Acetone EPA 624
Acetonitrile EPA 624
Acrolein (Propenal) EPA 624
Acrylonitrile EPA 624
Benzene EPA 624
Bromodichloromethane EPA 624
Bromoform EPA 624
Carbon tetrachloride EPA 624
Chlorobenzene EPA 624
Chlorodibromomethane EPA 624
Chloroethane (Ethyl chloride) EPA 624
Chloroform EPA 624
cis-1,3-Dichloropropene EPA 624
Dibromochloropropane EPA 624
Dichlorodifluoromethane (Freon-12) EPA 624
Dichloromethane (DCM, Methylene chloride) EPA 624
Diethyl ether EPA 624
Ethylbenzene EPA 624
Methyl bromide (Bromomethane) EPA 624
Methyl chloride (Chloromethane) EPA 624
Methyl tert-butyl ether (MTBE) EPA 624
Methylene chloride (Dichloromethane) EPA 624
Naphthalene EPA 624
Nitrobenzene EPA 624
p-Dioxane EPA 624
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Styrene EPA 624
Tetrachloroethylene (Perchloroethylene) EPA 624
Toluene EPA 624
trans-1,2-Dichloroethylene EPA 624
trans-1,3-Dichloropropylene EPA 624
Trichloroethene (Trichloroethylene) EPA 624
Trichlorofluoromethane (Freon 11) EPA 624
Vinyl chloride EPA 624
1,2,4-Trichlorobenzene EPA 625
1,2-Dichlorobenzene EPA 625
1,2-Diphenylhydrazine EPA 625
1,3-Dichlorobenzene EPA 625
1,4-Dichlorobenzene EPA 625
1-Chloronaphthalene EPA 625
2,3,6-Trichlorophenol (4C) EPA 625
2,4,5-Trichlorophenol EPA 625
2,4,6-Trichlorophenol EPA 625
2,4-Dichlorophenol EPA 625
2,4-Dimethylphenol EPA 625
2,4-Dinitrophenol EPA 625
2,4-Dinitrotoluene (2,4-DNT) EPA 625
2,6-Dinitrotoluene (2,6-DNT) EPA 625
2-Chloronaphthalene EPA 625
2-Chlorophenol EPA 625
2-Nitrophenol EPA 625
3,3'-Dichlorobenzidine EPA 625
4,6-Dinitro-2-methylphenol EPA 625
4-Bromophenyl phenyl ether (BDE-3) EPA 625
4-Chloro-3-methylphenol EPA 625
4-Chlorophenol EPA 625
4-Chlorophenyl phenylether EPA 625
4-Nitrophenol EPA 625
Acenaphthene EPA 625
Acenaphthylene EPA 625
alpha-Terpineol EPA 625
Anthracene EPA 625
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Benzidine EPA 625
Benzo(a)anthracene EPA 625
Benzo(a)pyrene EPA 625
Benzo(g,h,i)perylene EPA 625
Benzo(k)fluoranthene EPA 625
Benzo[b]fluoranthene EPA 625
Benzoic acid EPA 625
Biphenyl EPA 625
bis(2-Chloroethoxy)methane EPA 625
bis(2-Chloroethyl) ether EPA 625
bis(2-Chloroisopropyl) ether EPA 625
bis(2-Ethylhexyl) phthalate (DEHP) EPA 625
Butyl benzyl phthalate EPA 625
Carbazole EPA 625
Chrysene EPA 625
Dibenz(a,h) anthracene EPA 625
Dibenzofuran EPA 625
Diethyl phthalate EPA 625
Dimethyl phthalate EPA 625
Di-n-butyl phthalate EPA 625
Di-n-octyl phthalate EPA 625
Fluoranthene EPA 625
Fluorene EPA 625
Hexachlorobenzene EPA 625
Hexachlorobutadiene EPA 625
Hexachlorocyclopentadiene EPA 625
Hexachloroethane EPA 625
Indeno(1,2,3-cd) pyrene EPA 625
Isophorone EPA 625
Naphthalene EPA 625
n-Decane EPA 625
n-Docosane EPA 625
n-Dodecane EPA 625
n-Eicosane EPA 625
n-Hexadecane EPA 625
Nitrobenzene EPA 625
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N-Nitrosodiethylamine EPA 625
N-Nitrosodimethylamine EPA 625
N-Nitroso-di-n-butylamine EPA 625
N-Nitroso-di-n-propylamine EPA 625
N-Nitrosodiphenylamine EPA 625
n-Octadecane EPA 625
n-Tetradecane EPA 625
Pentachloroethane EPA 625
Pentachlorophenol EPA 625
Phenanthrene EPA 625
Phenol EPA 625
Pyrene EPA 625
Pyridine EPA 625
Total coliforms-count SM 9222 B (M-endo)-97
Fecal coliform-count SM 9222 D (m-FC)-97
Solid and Chemical Materials
n-Hexane Extractable Material (O&G) EPA 1664B -10 (HEM)
Nitrogen, Total Kjeldahl EPA 351.2_2_1993 1
Nitrate + Nitrite EPA 353.2_2_1993 1
Chromium, Hexavalent EPA 7196A_1_1992 1
Cyanide, Total EPA 9010C_2002 1
Cyanides, Amenable to Chlorination EPA 9010C_2002 1
Cyanide, Total EPA 9014_1996 1
Sulfate EPA 9036_0_1986 11
pH EPA 9045D_2002 1
Specific Conductance EPA 9050A_1_1996
Bromide EPA 9056A_(02/07) 1
Chloride EPA 9056A_(02/07) 1
Fluoride EPA 9056A_(02/07) 1
Nitrate EPA 9056A_(02/07)
Nitrite EPA 9056A_(02/07)
Orthophosphate EPA 9056A_(02/07) 1
Sulfate EPA 9056A_(02/07) 1
Dissolved Organic Carbon EPA 9060A_1_2004
Total Organic Carbon EPA 9060A_1_2004
Phenolics, Total EPA 9065_1986 11
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n-Hexane Extractable Material (O&G) EPA 9071 B_2_1999
Cation Exchange Capacity EPA 9080_0_1986 10
Fluoride EPA 9214_1996 1
Chloride EPA 9251_(9/86)
Biochemical Oxygen Demand (BOD) In-Situ 1003-8-2009 11
Total Organic Carbon PSEP 1986 

Combust/Grav
Alkalinity SM 2320 B-97 11
Solids, Total, Fixed and Volatile SM 2540 G-2011
Ammonia SM 4500-NH3 H-97 1
Nitrate SM 4500-NO3¯ I-00 11
Nitrate + Nitrite SM 4500-NO3¯ I-00 11
Nitrite SM 4500-NO3¯ I-00 11
Nitrogen, Total Kjeldahl SM 4500-Norg D-97 1
Phosphorus, total SM 4500-P E-99 1
Sulfide SM 4500-S2¯ D-00 1
Sulfate SM 4500-SO4¯ G-97 1,11
Biochemical Oxygen Demand (BOD) SM 5210 B-01
Chemical Oxygen Demand (COD) SM 5220 D-97
non-Polar Extractable Material (TPH) SM 5520 F-01 11
n-Hexane Extractable Material (O&G) SM 5520 G-05
Mercury EPA 245.5_1974 1
Aluminum EPA 6010C_(2/07) 1
Antimony EPA 6010C_(2/07) 1
Arsenic EPA 6010C_(2/07) 1
Barium EPA 6010C_(2/07) 1
Beryllium EPA 6010C_(2/07) 1
Boron EPA 6010C_(2/07) 1
Cadmium EPA 6010C_(2/07) 1
Calcium EPA 6010C_(2/07) 1
Chromium EPA 6010C_(2/07) 1
Cobalt EPA 6010C_(2/07) 1
Copper EPA 6010C_(2/07) 1
Iron EPA 6010C_(2/07) 1
Lead EPA 6010C_(2/07) 1
Magnesium EPA 6010C_(2/07) 1
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Manganese EPA 6010C_(2/07) 1
Molybdenum EPA 6010C_(2/07) 1
Nickel EPA 6010C_(2/07) 1
Potassium EPA 6010C_(2/07) 1
Selenium EPA 6010C_(2/07) 1
Silicon EPA 6010C_(2/07) 1
Silver EPA 6010C_(2/07) 1
Sodium EPA 6010C_(2/07) 1
Strontium EPA 6010C_(2/07) 1
Thallium EPA 6010C_(2/07) 1
Titanium EPA 6010C_(2/07) 1
Vanadium EPA 6010C_(2/07) 1
Zinc EPA 6010C_(2/07) 1
Aluminum EPA 6020A_(2/07) 1
Antimony EPA 6020A_(2/07) 1
Arsenic EPA 6020A_(2/07) 1
Barium EPA 6020A_(2/07) 1
Beryllium EPA 6020A_(2/07) 1
Cadmium EPA 6020A_(2/07) 1
Calcium EPA 6020A_(2/07) 1
Chromium EPA 6020A_(2/07) 1
Cobalt EPA 6020A_(2/07) 1
Copper EPA 6020A_(2/07) 1
Iron EPA 6020A_(2/07) 1
Lead EPA 6020A_(2/07) 1
Magnesium EPA 6020A_(2/07) 1
Manganese EPA 6020A_(2/07) 1
Molybdenum EPA 6020A_(2/07) 1
Nickel EPA 6020A_(2/07) 1
Potassium EPA 6020A_(2/07) 1
Selenium EPA 6020A_(2/07) 1
Silver EPA 6020A_(2/07) 1
Sodium EPA 6020A_(2/07) 1
Thallium EPA 6020A_(2/07) 1
Vanadium EPA 6020A_(2/07) 1
Zinc EPA 6020A_(2/07) 1
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Mercury EPA 7470A_1_1994
Mercury EPA 7471B_(1/98) 1
VOA & Semi-VOA Compounds ARI  SOP 427S 4
Diesel range organics (DRO) EPA 8015C_(11/00) 5
Gasoline range organics (GRO) EPA 8015C_(11/00)
2,3,4,5-Tetrachlorophenol EPA 8041A_1_(2/07) 5
2,3,4-Trichlorophenol EPA 8041A_1_(2/07) 5
2,3,5,6-Tetrachlorophenol EPA 8041A_1_(2/07) 5
2,3,6-Trichlorophenol EPA 8041A_1_(2/07) 5
2,4,5-Trichlorophenol EPA 8041A_1_(2/07) 5
2,4,6-Trichlorophenol EPA 8041A_1_(2/07) 5
2,4-Dichlorophenol EPA 8041A_1_(2/07) 5
2,4-Dimethylphenol EPA 8041A_1_(2/07) 5
2,4-Dinitrophenol EPA 8041A_1_(2/07) 5
2,5-Dinitrophenol EPA 8041A_1_(2/07) 5
2,6-Dichlorophenol EPA 8041A_1_(2/07) 5
2-Chlorophenol EPA 8041A_1_(2/07) 5
Pentachlorophenol EPA 8041A_1_(2/07) 5
2,4'-DDD EPA 8081B_(2/07) 1,7
2,4'-DDE EPA 8081B_(2/07) 1,7
2,4'-DDT EPA 8081B_(2/07) 1,7
4,4'-DDD EPA 8081B_(2/07) 1,7
4,4'-DDE EPA 8081B_(2/07) 1,7
4,4'-DDT EPA 8081B_(2/07) 1,7
Aldrin EPA 8081B_(2/07) 1,7
alpha-BHC (alpha-Hexachlorocyclohexane) EPA 8081B_(2/07) 1,7
alpha-Chlordane EPA 8081B_(2/07) 1,7
beta-BHC (beta-Hexachlorocyclohexane) EPA 8081B_(2/07) 1,7
Chlordane (tech.) EPA 8081B_(2/07) 1,7
cis-Nonachlor EPA 8081B_(2/07) 1,7
delta-BHC EPA 8081B_(2/07) 1,7
Dieldrin EPA 8081B_(2/07) 1,7
Endosulfan I EPA 8081B_(2/07) 1,7
Endosulfan II EPA 8081B_(2/07) 1,7
Endosulfan sulfate EPA 8081B_(2/07) 1,7
Endrin EPA 8081B_(2/07) 1,7
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Endrin aldehyde EPA 8081B_(2/07) 1,7
Endrin ketone EPA 8081B_(2/07) 1,7
gamma-BHC (Lindane, gamma-Hexachlorocyclohexane) EPA 8081B_(2/07) 1,7
gamma-Chlordane EPA 8081B_(2/07) 1,7
Heptachlor EPA 8081B_(2/07) 1,7
Heptachlor epoxide EPA 8081B_(2/07) 1,7
Hexachlorobenzene EPA 8081B_(2/07) 1,7
Hexachlorobutadiene EPA 8081B_(2/07) 1,7
Hexachlorocyclopentadiene EPA 8081B_(2/07) 7
Hexachloroethane EPA 8081B_(2/07) 7
Methoxychlor EPA 8081B_(2/07) 1,7
Mirex EPA 8081B_(2/07) 1,7
Oxychlordane EPA 8081B_(2/07) 1,7
Toxaphene (Chlorinated camphene) EPA 8081B_(2/07) 1,7
trans-Nonachlor EPA 8081B_(2/07) 1,7
2,2',3,3',4,4',5,5'-Octachlorobiphenyl   (BZ-194) EPA 8082A_(2/07) 1
2,2',3,3',4,4',5,6-Octachlorobiphenyl   (BZ-195) EPA 8082A_(2/07) 1
2,2',3,3',4,4',5-Heptachlorobiphenyl   (BZ-170) EPA 8082A_(2/07) 1
2,2',3,3',4,4'-Hexachlorobiphenyl   (BZ-128) EPA 8082A_(2/07) 1
2,2',3,3',4,5',6,6'-Octachlorobiphenyl   (BZ-201) EPA 8082A_(2/07) 1
2,2',3,3',4,5,6'-Heptachlorobiphenyl   (BZ-174) EPA 8082A_(2/07) 1
2,2',3,3',4,5',6'-Heptachlorobiphenyl   (BZ-177) EPA 8082A_(2/07) 1
2,2',3,3',4,6'-Hexachlorobiphenyl   (BZ-132) EPA 8082A_(2/07) 1
2,2',3,4,4',5,5',6-Octachlorobiphenyl   (BZ-203) EPA 8082A_(2/07) 1
2,2',3,4,4',5,5'-Heptachlorobiphenyl   (BZ-180) EPA 8082A_(2/07) 1
2,2',3,4,4',5',6-Heptabromodiphenylether (BDE-183) EPA 8082A_(2/07)
2,2',3,4,4',5',6-Heptachlorobiphenyl   (BZ-183) EPA 8082A_(2/07) 1
2,2',3,4,4',5'-Hexabromodiphenylether (BDE-138) EPA 8082A_(2/07) 1
2,2',3,4,4',5'-Hexachlorobiphenyl   (BZ-138) EPA 8082A_(2/07) 1
2,2',3,4,4'-Pentabromodiphenylether (BDE-85) EPA 8082A_(2/07) 1
2,2',3,4',5,5',6-Heptachlorobiphenyl   (BZ-187) EPA 8082A_(2/07) 1
2,2',3,4,5,5'-Hexachlorobiphenyl   (BZ-141) EPA 8082A_(2/07) 1
2,2',3,4',5',6-Hexachlorobiphenyl   (BZ-149) EPA 8082A_(2/07) 1
2,2',3,4,5'-Pentachlorobiphenyl   (BZ-87) EPA 8082A_(2/07) 1
2,2',3,4',5'-Pentachlorobiphenyl   (BZ-97) EPA 8082A_(2/07) 1
2,2',3,5,5',6-Hexachlorobiphenyl   (BZ-151) EPA 8082A_(2/07) 1
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2,2',3,5',6-Pentachlorobiphenyl   (BZ-95) EPA 8082A_(2/07) 1
2,2',3,5'-Tetrachlorobiphenyl   (BZ-44) EPA 8082A_(2/07) 1
2,2',4,4',5,5'-Hexabromodiphenyl ether (BDE-153) EPA 8082A_(2/07) 1
2,2',4,4',5,5'-Hexachlorobiphenyl   (BZ-153) EPA 8082A_(2/07) 1
2,2',4,4',5',6-Hexabromodiphenylether (BDE-154) EPA 8082A_(2/07) 1
2,2',4,4',5-Pentabromodiphenyl ether (BDE-99) EPA 8082A_(2/07) 1
2,2',4,4',5-Pentachlorobiphenyl   (BZ-99) EPA 8082A_(2/07) 1
2,2',4,4',6-Pentabromodiphenyl ether (BDE-100) EPA 8082A_(2/07) 1
2,2',4,4'-Tetrabromodiphenyl ether (BDE-47) EPA 8082A_(2/07) 1
2,2',4,5,5'-Pentachlorobiphenyl   (BZ-101) EPA 8082A_(2/07) 1
2,2',4,5'-Tetrachlorobiphenyl   (BZ-49) EPA 8082A_(2/07) 1
2,2',4-Tribromodiphenylether (BDE-17) EPA 8082A_(2/07) 1
2,2',5,5'-Tetrachlorobiphenyl   (BZ-52) EPA 8082A_(2/07) 1
2,2',5-Trichlorobiphenyl   (BZ-18) EPA 8082A_(2/07) 1
2,3,3',4,4',5-Hexachlorobiphenyl   (BZ-156) EPA 8082A_(2/07) 1
2,3,3',4,4',6-Hexachlorobiphenyl   (BZ-158) EPA 8082A_(2/07) 1
2,3,3',4,4'-Pentachlorobiphenyl   (BZ-105) EPA 8082A_(2/07) 1
2,3,3',4',6-Pentachlorobiphenyl   (BZ-110) EPA 8082A_(2/07) 1
2,3,3',4'-Tetrachlorobiphenyl   (BZ-56) EPA 8082A_(2/07) 1
2,3',4,4',5-Pentachlorobiphenyl   (BZ-118) EPA 8082A_(2/07) 1
2,3',4,4'-Tetrabromodiphenylether (BDE-66) EPA 8082A_(2/07) 1
2,3,4,4'-Tetrachlorobiphenyl   (BZ-60) EPA 8082A_(2/07) 1
2,3',4,4'-Tetrachlorobiphenyl   (BZ-66) EPA 8082A_(2/07) 1
2,3',4',5-Tetrachlorobiphenyl   (BZ-70) EPA 8082A_(2/07) 1
2,3',4',6-Tetrabromodiphenylether (BDE-71) EPA 8082A_(2/07) 1
2,3',4'-Trichlorobiphenyl   (BZ-33) EPA 8082A_(2/07) 1
2,4,4',5-Tetrachlorobiphenyl   (BZ-74) EPA 8082A_(2/07) 1
2,4,4'-Tribromodiphenylether (BDE-28) EPA 8082A_(2/07) 1
2,4,4'-Trichlorobiphenyl   (BZ-28) EPA 8082A_(2/07) 1
2,4',5-Trichlorobiphenyl   (BZ-31) EPA 8082A_(2/07) 1
2,4'-Dichlorobiphenyl   (BZ-8) EPA 8082A_(2/07) 1
Aroclor-1016 (PCB-1016) EPA 8082A_(2/07) 1,6
Aroclor-1221 (PCB-1221) EPA 8082A_(2/07) 1,6
Aroclor-1232 (PCB-1232) EPA 8082A_(2/07) 1,6
Aroclor-1242 (PCB-1242) EPA 8082A_(2/07) 1,6
Aroclor-1248 (PCB-1248) EPA 8082A_(2/07) 1,6
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Aroclor-1254 (PCB-1254) EPA 8082A_(2/07) 1,6
Aroclor-1260 (PCB-1260) EPA 8082A_(2/07) 1,6
Aroclor-1262 (PCB-1262) EPA 8082A_(2/07) 1,6
Aroclor-1268 (PCB-1268) EPA 8082A_(2/07) 1,6
  C8-C10 Aliphatic EPH WDOE EPH_(1997) 3
  C8-C10 Aromatic EPH WDOE EPH_(1997) 1,3
>C10-C12 Aliphatic EPH WDOE EPH_(1997) 1,3
>C10-C12 Aromatic EPH WDOE EPH_(1997) 1,3
>C12-C16 Aliphatic EPH WDOE EPH_(1997) 1,3
>C12-C16 Aromatic EPH WDOE EPH_(1997) 1,3
>C16-C21 Aliphatic EPH WDOE EPH_(1997) 1,3
>C16-C21 Aromatic EPH WDOE EPH_(1997) 1,3
>C21-C34 Alpihatic EPH WDOE EPH_(1997) 1,3
>C21-C34 Aromatic EPH WDOE EPH_(1997) 3
Diesel range organics (DRO) WDOE NWTPH-

Dx_(1997)
1,3,5

Gasoline range organics (GRO) WDOE NWTPH-
Gx_(1997)

1,3,9
   C8-C10 Aromatic VPH WDOE VPH_(1997) 1,3
  C5-C6 Aliphatic VPH WDOE VPH_(1997) 1,3
>C10-C12 Aliphatic VPH WDOE VPH_(1997) 1,3
>C10-C12 Aromatic VPH WDOE VPH_(1997) 1,3
>C12-C13 Aromatic VPH WDOE VPH_(1997) 1,3
>C6-C8 Aliphatic VPH WDOE VPH_(1997) 1,3
>C8-C10 Aliphatic VPH WDOE VPH_(1997) 1,3
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) EPA 1613B_1994 1
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) EPA 1613B_1994 1
1,2,3,4,6,7,8-Heptachlorodibenzofuran (1,2,3,4,6,7 EPA 1613B_1994 1
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (1,2,3,4 EPA 1613B_1994 1
1,2,3,4,7,8,9-Heptachlorodibenzofuran (1,2,3,4,7,8 EPA 1613B_1994 1
1,2,3,4,7,8-Hxcdd EPA 1613B_1994 1
1,2,3,4,7,8-Hxcdf EPA 1613B_1994 1
1,2,3,6,7,8-Hxcdd EPA 1613B_1994 1
1,2,3,6,7,8-Hxcdf EPA 1613B_1994 1
1,2,3,7,8,9-Hpcdf EPA 1613B_1994
1,2,3,7,8,9-Hxcdd EPA 1613B_1994 1
1,2,3,7,8,9-Hxcdf EPA 1613B_1994 1
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1,2,3,7,8-Pecdd EPA 1613B_1994 1
1,2,3,7,8-Pecdf EPA 1613B_1994 1
2,3,4,6,7,8-Hxcdf EPA 1613B_1994 1
2,3,4,7,8-Pecdf EPA 1613B_1994 1
2,3,7,8-TCDF EPA 1613B_1994 1
2,3,7,8-Tetrachloro dibenzo- p-dioxin EPA 1613B_1994 1
2,3,7,8-Tetrachloro dibenzo- p-dioxin EPA 1613B_1994 1
Hpcdd, total EPA 1613B_1994 1
Hpcdf, total EPA 1613B_1994 1
Hxcdd, total EPA 1613B_1994 1
Hxcdf, total EPA 1613B_1994 1
Pecdd, total EPA 1613B_1994 1
Pecdf, total EPA 1613B_1994 1
TCDD, total EPA 1613B_1994 1
TCDF, total EPA 1613B_1994 1
1,1,1,2-Tetrachloroethane EPA 8260C SIM 1,2,11
1,1-Dichloroethylene EPA 8260C SIM 1,2,11
1,2-Dichloroethane (Ethylene dichloride) EPA 8260C SIM 1,2,11
Acrylonitrile EPA 8260C SIM 1,2,11
Benzene EPA 8260C SIM 1,2,11
cis-1,2-Dichloroethylene EPA 8260C SIM 1,2,11
Tetrachloroethylene (Perchloroethylene) EPA 8260C SIM 1,2,11
trans-1,2-Dichloroethylene EPA 8260C SIM 1,2,11
Trichloroethene (Trichloroethylene) EPA 8260C SIM 1,2,11
Vinyl chloride EPA 8260C SIM 1,2,11
1,1,1,2-Tetrachloroethane EPA 8260C_(8/06) 1
1,1,1-Trichloro-2,2,2-trifluoroethane EPA 8260C_(8/06) 1
1,1,1-Trichloroethane EPA 8260C_(8/06) 1
1,1,2,2-Tetrachloroethane EPA 8260C_(8/06) 1
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) EPA 8260C_(8/06)
1,1,2-Trichloroethane EPA 8260C_(8/06) 1
1,1,2-Trichlorofluoroethane EPA 8260C_(8/06)
1,1-Dichloroethane EPA 8260C_(8/06) 1
1,1-Dichloroethylene EPA 8260C_(8/06) 1
1,1-Dichloropropene EPA 8260C_(8/06) 1
1,2,3-Trichlorobenzene EPA 8260C_(8/06) 1
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1,2,3-Trichloropropane EPA 8260C_(8/06) 1
1,2,3-Trimethylbenzene EPA 8260C_(8/06)
1,2,4-Trichlorobenzene EPA 8260C_(8/06) 1
1,2,4-Trimethylbenzene EPA 8260C_(8/06) 1
1,2-Dibromo-3-chloropropane (DBCP) EPA 8260C_(8/06) 1
1,2-Dibromoethane (EDB, Ethylene dibromide) EPA 8260C_(8/06) 1
1,2-Dichlorobenzene EPA 8260C_(8/06) 1
1,2-Dichloroethane (Ethylene dichloride) EPA 8260C_(8/06) 1
1,2-Dichloropropane EPA 8260C_(8/06) 1
1,3,5-Trimethylbenzene EPA 8260C_(8/06) 1
1,3-Dichlorobenzene EPA 8260C_(8/06) 1
1,3-Dichloropropane EPA 8260C_(8/06) 1
1,3-Dichloropropene EPA 8260C_(8/06) 1
1,4-Dichlorobenzene EPA 8260C_(8/06) 1
1,4-Dioxane (1,4- Diethyleneoxide) EPA 8260C_(8/06)
1-Chlorohexane EPA 8260C_(8/06)
2,2-Dichloropropane EPA 8260C_(8/06) 1
2,3-Dichloropropene EPA 8260C_(8/06)
2-Bromofluorobenzene EPA 8260C_(8/06)
2-Butanone (Methyl ethyl ketone, MEK) EPA 8260C_(8/06) 1
2-Chloroethyl vinyl ether EPA 8260C_(8/06) 1
2-Chlorotoluene EPA 8260C_(8/06) 1
2-Hexanone EPA 8260C_(8/06) 1
2-Pentanone EPA 8260C_(8/06)
4-Bromofluorobenzene EPA 8260C_(8/06)
4-Chlorotoluene EPA 8260C_(8/06) 1
4-Isopropyltoluene (p-Cymene) EPA 8260C_(8/06) 1
4-Methyl-1-Pentene EPA 8260C_(8/06)
4-Methyl-2-pentanone (MIBK) EPA 8260C_(8/06) 1
Acetone EPA 8260C_(8/06) 1
Acetonitrile EPA 8260C_(8/06)
Acrolein (Propenal) EPA 8260C_(8/06) 1
Acrylonitrile EPA 8260C_(8/06) 1
Benzene EPA 8260C_(8/06) 1
Bromobenzene EPA 8260C_(8/06) 1
Bromochloromethane EPA 8260C_(8/06) 1
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Bromodichloromethane EPA 8260C_(8/06) 1
Bromoethane (Ethyl Bromide) EPA 8260C_(8/06) 1
Bromoform EPA 8260C_(8/06) 1
Carbon disulfide EPA 8260C_(8/06) 1
Carbon tetrachloride EPA 8260C_(8/06) 1
Chlorobenzene EPA 8260C_(8/06) 1
Chlorodibromomethane EPA 8260C_(8/06) 1
Chloroethane (Ethyl chloride) EPA 8260C_(8/06) 1
Chloroform EPA 8260C_(8/06) 1
cis & trans-1,2-Dichloroethene EPA 8260C_(8/06)
cis-1,2-Dichloroethylene EPA 8260C_(8/06) 1
cis-1,3-Dichloropropene EPA 8260C_(8/06) 1
Cyclohexane EPA 8260C_(8/06)
Cyclohexanol EPA 8260C_(8/06)
Cyclohexanone EPA 8260C_(8/06)
Dibromofluoromethane EPA 8260C_(8/06)
Dibromomethane EPA 8260C_(8/06) 1
Dichlorodifluoromethane (Freon-12) EPA 8260C_(8/06) 1
Diethyl ether EPA 8260C_(8/06)
Ethanol EPA 8260C_(8/06)
Ethyl acetate EPA 8260C_(8/06)
Ethylbenzene EPA 8260C_(8/06) 1
Ethyl-t-butylether (ETBE) EPA 8260C_(8/06) 1
Hexachlorobutadiene EPA 8260C_(8/06) 1
Hexachloroethane EPA 8260C_(8/06)
Iodomethane (Methyl iodide) EPA 8260C_(8/06) 1
Isobutyl alcohol (2-Methyl-1-propanol) EPA 8260C_(8/06)
Isopropylbenzene EPA 8260C_(8/06) 1
m+p-xylene EPA 8260C_(8/06) 1
Methyl bromide (Bromomethane) EPA 8260C_(8/06) 1
Methyl chloride (Chloromethane) EPA 8260C_(8/06) 1
Methyl formate EPA 8260C_(8/06)
Methyl methacrylate EPA 8260C_(8/06)
Methyl tert-butyl ether (MTBE) EPA 8260C_(8/06) 1
Methylcyclohexane EPA 8260C_(8/06)
Methylene chloride (Dichloromethane) EPA 8260C_(8/06) 1
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Naphthalene EPA 8260C_(8/06) 1
n-Butylbenzene EPA 8260C_(8/06) 1
n-Hexane EPA 8260C_(8/06)
n-Propylbenzene EPA 8260C_(8/06) 1
o-Xylene EPA 8260C_(8/06) 1
sec-Butylbenzene EPA 8260C_(8/06) 1
Styrene EPA 8260C_(8/06) 1
tert-Amyl alcohol (TAA) EPA 8260C_(8/06)
tert-Amyl ethyl ether (TAEE) EPA 8260C_(8/06)
tert-amylmethylether (TAME) EPA 8260C_(8/06) 1
tert-Butyl alcohol EPA 8260C_(8/06) 1
tert-Butylbenzene EPA 8260C_(8/06) 1
Tetrachloroethylene (Perchloroethylene) EPA 8260C_(8/06) 1
Toluene EPA 8260C_(8/06) 1
trans-1,2-Dichloroethylene EPA 8260C_(8/06) 1
trans-1,3-Dichloropropylene EPA 8260C_(8/06) 1
trans-1,4-Dichloro-2-butene EPA 8260C_(8/06) 1
Trichloroethene (Trichloroethylene) EPA 8260C_(8/06) 1
Trichlorofluoromethane (Freon 11) EPA 8260C_(8/06) 1
Vinyl acetate EPA 8260C_(8/06) 1
Vinyl chloride EPA 8260C_(8/06) 1
Xylene (total) EPA 8260C_(8/06)
1,2,4,5-Tetrachlorobenzene EPA 8270D_(2/07)
1,2,4-Trichlorobenzene EPA 8270D_(2/07) 1
1,2-Dichlorobenzene EPA 8270D_(2/07) 1
1,2-Diphenylhydrazine EPA 8270D_(2/07)
1,3-Dichlorobenzene EPA 8270D_(2/07) 1
1,4-Dichlorobenzene EPA 8270D_(2/07) 1
1,4-Dioxane (1,4- Diethyleneoxide) EPA 8270D_(2/07) 1
12-Chlorodehydroabietic Acid EPA 8270D_(2/07)
14-Chlorodehydroabietic Acid EPA 8270D_(2/07)
1-Chloronaphthalene EPA 8270D_(2/07)
1-Methylnaphthalene EPA 8270D_(2/07) 1
2,3,4,6-Tetrachlorophenol EPA 8270D_(2/07)
2,4,5-Trichlorophenol EPA 8270D_(2/07) 1
2,4,5-Trimethylaniline EPA 8270D_(2/07)

Page 23 of  29
Washington State Department of Ecology 
Effective Date:  11/9/2017

Laboratory Accreditation Unit

Scope Expires:  6/30/2018Scope of Accreditation Report for  Analytical Resources, Incorporated
C558-17a



Matrix/Analyte Method Notes
Analytical Resources, Incorporated

2,4,6-Trichlorophenol EPA 8270D_(2/07) 1
2,4-Dichlorophenol EPA 8270D_(2/07) 1
2,4-Dimethylphenol EPA 8270D_(2/07) 1
2,4-Dinitrophenol EPA 8270D_(2/07) 1
2,4-Dinitrotoluene (2,4-DNT) EPA 8270D_(2/07) 1
2,6-Dichlorophenol EPA 8270D_(2/07)
2,6-Dinitrotoluene (2,6-DNT) EPA 8270D_(2/07) 1
2-Benzyl-4-chlorophenol EPA 8270D_(2/07)
2-Chloronaphthalene EPA 8270D_(2/07) 1
2-Chlorophenol EPA 8270D_(2/07) 1
2-Methoxyphenol (Guaiacol) EPA 8270D_(2/07)
2-Methylnaphthalene EPA 8270D_(2/07) 1
2-Methylphenol (o-Cresol) EPA 8270D_(2/07) 1
2-Nitroaniline EPA 8270D_(2/07) 1
2-Nitrophenol EPA 8270D_(2/07) 1
3,3'-Dichlorobenzidine EPA 8270D_(2/07) 1
3,4,5-Trichloroguaiacol EPA 8270D_(2/07)
3,4,6-Trichloroguaiacol EPA 8270D_(2/07)
3,4-Dichloroguaiacol EPA 8270D_(2/07)
3-Methylcholanthrene EPA 8270D_(2/07)
3-Methylphenol (m-Cresol) EPA 8270D_(2/07)
3-Nitroaniline EPA 8270D_(2/07) 1
4,5,6-Trichloroguaiacol EPA 8270D_(2/07)
4,5-Dichloroguaiacol EPA 8270D_(2/07)
4,6-Dichloroguaiacol EPA 8270D_(2/07)
4,6-Dinitro-2-methylphenol EPA 8270D_(2/07)
4-Bromophenyl phenyl ether (BDE-3) EPA 8270D_(2/07) 1
4-Chloro-3-methylphenol EPA 8270D_(2/07) 1
4-Chloroaniline EPA 8270D_(2/07) 1
4-Chloroguaiacol EPA 8270D_(2/07)
4-Chlorophenol EPA 8270D_(2/07)
4-Methylphenol (p-Cresol) EPA 8270D_(2/07) 1
4-Nitroaniline EPA 8270D_(2/07) 1
4-Nitrophenol EPA 8270D_(2/07) 1
7,12-Dimethylbenz(a) anthracene EPA 8270D_(2/07)
9,10-Dichlorostearic Acid EPA 8270D_(2/07)

Page 24 of  29
Washington State Department of Ecology 
Effective Date:  11/9/2017

Laboratory Accreditation Unit

Scope Expires:  6/30/2018Scope of Accreditation Report for  Analytical Resources, Incorporated
C558-17a



Matrix/Analyte Method Notes
Analytical Resources, Incorporated

Abietic Acid EPA 8270D_(2/07)
Acenaphthene EPA 8270D_(2/07) 1
Acenaphthylene EPA 8270D_(2/07) 1
Acetophenone EPA 8270D_(2/07) 1
Acetophenone EPA 8270D_(2/07) 1
alpha-Terpineol EPA 8270D_(2/07) 1
Aniline EPA 8270D_(2/07) 1
Anthracene EPA 8270D_(2/07) 1
Azinphos-ethyl (Ethyl guthion) EPA 8270D_(2/07) 1
Benzidine EPA 8270D_(2/07) 1
Benzo(a)anthracene EPA 8270D_(2/07) 1
Benzo(a)pyrene EPA 8270D_(2/07) 1
Benzo(g,h,i)perylene EPA 8270D_(2/07) 1
Benzo(j)fluoranthene EPA 8270D_(2/07) 1
Benzo(k)fluoranthene EPA 8270D_(2/07) 1
Benzo[b]fluoranthene EPA 8270D_(2/07) 1
Benzoic acid EPA 8270D_(2/07) 1
Benzyl alcohol EPA 8270D_(2/07) 1
Biphenyl EPA 8270D_(2/07) 1
bis(2-Chloroethoxy)methane EPA 8270D_(2/07) 1
bis(2-Chloroethyl) ether EPA 8270D_(2/07) 1
bis(2-Chloroisopropyl) ether EPA 8270D_(2/07)
Bolstar (Sulprofos) EPA 8270D_(2/07) 1
Butyl benzyl phthalate EPA 8270D_(2/07) 1
Butyl diphenyl Phosphate EPA 8270D_(2/07) 1
Butylated Hydroxytoluene EPA 8270D_(2/07) 1
Butyl-tin Species EPA 8270D_(2/07)
Carbaryl (Sevin) EPA 8270D_(2/07)
Carbazole EPA 8270D_(2/07) 1
Chlorfenvinphos EPA 8270D_(2/07) 1
Chlorpyrifos EPA 8270D_(2/07) 1
Chrysene EPA 8270D_(2/07) 1
Coumaphos EPA 8270D_(2/07) 1
Crotoxyphos EPA 8270D_(2/07) 1
Dehydroabietic Acid EPA 8270D_(2/07)
Demeton-s EPA 8270D_(2/07) 1
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Di(2-ethylhexyl)phthalate EPA 8270D_(2/07) 1
Diazinon EPA 8270D_(2/07) 1
Dibenz(a,h) acridine EPA 8270D_(2/07)
Dibenz(a,h) anthracene EPA 8270D_(2/07) 1
Dibenz(a,j) acridine EPA 8270D_(2/07)
Dibenzo(a,e) pyrene EPA 8270D_(2/07)
Dibenzofuran EPA 8270D_(2/07) 1
Dibutyl phenyl Phospahate EPA 8270D_(2/07) 1
Dichlorodehydroabietic Acid EPA 8270D_(2/07)
Dicrotophos EPA 8270D_(2/07) 1
Diethyl phthalate EPA 8270D_(2/07) 1
Dimethyl phthalate EPA 8270D_(2/07) 1
Di-n-butyl phthalate EPA 8270D_(2/07) 1
Di-n-octyl phthalate EPA 8270D_(2/07) 1
Diphenyl ether EPA 8270D_(2/07)
Disulfoton EPA 8270D_(2/07) 1
EPN EPA 8270D_(2/07) 1
Ethion EPA 8270D_(2/07) 1
Ethoprop EPA 8270D_(2/07) 1
Fensulfothion EPA 8270D_(2/07) 1
Fenthion EPA 8270D_(2/07) 1
Fluoranthene EPA 8270D_(2/07) 1
Fluorene EPA 8270D_(2/07) 1
Hexachlorobenzene EPA 8270D_(2/07) 1
Hexachlorobutadiene EPA 8270D_(2/07) 1
Hexachlorocyclopentadiene EPA 8270D_(2/07) 1
Hexachloroethane EPA 8270D_(2/07) 1
Indeno(1,2,3-cd) pyrene EPA 8270D_(2/07) 1
Isophorone EPA 8270D_(2/07) 1
Isopimaric Acid EPA 8270D_(2/07)
Linoleic Acid EPA 8270D_(2/07)
Malathion EPA 8270D_(2/07) 1
Merphos EPA 8270D_(2/07) 1
Methyl parathion (Parathion, methyl) EPA 8270D_(2/07) 1
Mevinphos EPA 8270D_(2/07) 1
Mirex EPA 8270D_(2/07)
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Matrix/Analyte Method Notes
Analytical Resources, Incorporated

Naled EPA 8270D_(2/07) 1
Naphthalene EPA 8270D_(2/07) 1
Neoabietic Acid EPA 8270D_(2/07)
n-Hexadecane EPA 8270D_(2/07)
Nicotine EPA 8270D_(2/07)
Nitrobenzene EPA 8270D_(2/07) 1
N-Nitrosodiethylamine EPA 8270D_(2/07)
N-Nitrosodimethylamine EPA 8270D_(2/07) 1
N-Nitroso-di-n-butylamine EPA 8270D_(2/07)
N-Nitroso-di-n-propylamine EPA 8270D_(2/07) 1
N-Nitrosodiphenylamine EPA 8270D_(2/07) 1
n-Tetradecane EPA 8270D_(2/07)
o,o,o-Triethyl phosphorothioate EPA 8270D_(2/07)
Oleic Acid EPA 8270D_(2/07)
Palustric Acid EPA 8270D_(2/07)
Parathion, ethyl EPA 8270D_(2/07) 1
p-Benzoquinone EPA 8270D_(2/07)
Pentachlorobenzene EPA 8270D_(2/07)
Pentachlorophenol EPA 8270D_(2/07) 1
Pentachlorophenol EPA 8270D_(2/07) 1
Perylene EPA 8270D_(2/07) 1
Phenanthrene EPA 8270D_(2/07) 1
Phenol EPA 8270D_(2/07) 1
Phorate EPA 8270D_(2/07) 1
Pimaric Acid EPA 8270D_(2/07)
Pyrene EPA 8270D_(2/07) 1
Pyridine EPA 8270D_(2/07) 1
Retene EPA 8270D_(2/07) 1
Ronnel EPA 8270D_(2/07) 1
Sandaraopimaric Acid EPA 8270D_(2/07)
Sulfotepp EPA 8270D_(2/07) 1
Tetrachloroguaiacol EPA 8270D_(2/07)
Tetrachlorvinphos (Stirophos, Gardona) EPA 8270D_(2/07) 1
Tokuthion (Prothiophos) EPA 8270D_(2/07) 1
Toxaphene (Chlorinated camphene) EPA 8270D_(2/07)
Tributyl phosphate EPA 8270D_(2/07) 1
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Matrix/Analyte Method Notes
Analytical Resources, Incorporated

Trichloronate EPA 8270D_(2/07) 1
Trimethyl phosphate EPA 8270D_(2/07)
Triphenyl phosphate EPA 8270D_(2/07) 1
1-Methylnaphthalene EPA 8270D_(2/07) SIM 1,2
Acenaphthene EPA 8270D_(2/07) SIM 1,2
Acenaphthylene EPA 8270D_(2/07) SIM 1,2
Anthracene EPA 8270D_(2/07) SIM 1,2
Azinphos-ethyl (Ethyl guthion) EPA 8270D_(2/07) SIM 2
Benzo(a)anthracene EPA 8270D_(2/07) SIM 1,2
Benzo(a)pyrene EPA 8270D_(2/07) SIM 1,2
Benzo(g,h,i)perylene EPA 8270D_(2/07) SIM 1,2
Benzo(j)fluoranthene EPA 8270D_(2/07) SIM 1,2
Benzo(k)fluoranthene EPA 8270D_(2/07) SIM 1,2
Benzo[b]fluoranthene EPA 8270D_(2/07) SIM 1,2
Chrysene EPA 8270D_(2/07) SIM 1,2
Demeton EPA 8270D_(2/07) SIM 2
Demeton-o EPA 8270D_(2/07) SIM 2
Dibenz(a,h) anthracene EPA 8270D_(2/07) SIM 1,2
Dichlorofenthion EPA 8270D_(2/07) SIM 2
Dichlorovos (DDVP, Dichlorvos) EPA 8270D_(2/07) SIM 2
Dimethoate EPA 8270D_(2/07) SIM 1,2
Dioxathion EPA 8270D_(2/07) SIM 2
Famphur EPA 8270D_(2/07) SIM 2
Fenitrothion EPA 8270D_(2/07) SIM 2
Fluoranthene EPA 8270D_(2/07) SIM 1,2
Fluorene EPA 8270D_(2/07) SIM 1,2
Indeno(1,2,3-cd) pyrene EPA 8270D_(2/07) SIM 1,2
Naphthalene EPA 8270D_(2/07) SIM 1,2
Parathion EPA 8270D_(2/07) SIM 2
Phenanthrene EPA 8270D_(2/07) SIM 1,2
Pyrene EPA 8270D_(2/07) SIM 1,2
Tri-o-cresylphosphate (TOCP) EPA 8270D_(2/07) SIM 2
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) EPA 8290A_1_(2/07) 1
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) EPA 8290A_1_(2/07) 1
1,2,3,4,6,7,8-Heptachlorodibenzofuran (1,2,3,4,6,7 EPA 8290A_1_(2/07) 1
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (1,2,3,4 EPA 8290A_1_(2/07) 1
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Matrix/Analyte Method Notes
Analytical Resources, Incorporated

1,2,3,4,7,8,9-Heptachlorodibenzofuran (1,2,3,4,7,8 EPA 8290A_1_(2/07) 1
1,2,3,4,7,8-Hxcdd EPA 8290A_1_(2/07) 1
1,2,3,4,7,8-Hxcdf EPA 8290A_1_(2/07) 1
1,2,3,6,7,8-Hxcdd EPA 8290A_1_(2/07) 1
1,2,3,6,7,8-Hxcdf EPA 8290A_1_(2/07) 1
1,2,3,7,8,9-Hxcdd EPA 8290A_1_(2/07) 1
1,2,3,7,8,9-Hxcdf EPA 8290A_1_(2/07) 1
1,2,3,7,8-Pecdd EPA 8290A_1_(2/07) 1
1,2,3,7,8-Pecdf EPA 8290A_1_(2/07) 1
2,3,4,6,7,8-Hxcdf EPA 8290A_1_(2/07) 1
2,3,4,7,8-Pecdf EPA 8290A_1_(2/07) 1
2,3,7,8-TCDD EPA 8290A_1_(2/07) 1
2,3,7,8-TCDF EPA 8290A_1_(2/07) 1
Hpcdd, total EPA 8290A_1_(2/07) 1
Hpcdf, total EPA 8290A_1_(2/07) 1
Hxcdd, total EPA 8290A_1_(2/07) 1
Hxcdf, total EPA 8290A_1_(2/07) 1
Pecdd, total EPA 8290A_1_(2/07) 1
Pecdf, total EPA 8290A_1_(2/07) 1
TCDD, total EPA 8290A_1_(2/07) 1
TCDF, total EPA 8290A_1_(2/07) 1

Authentication Signature 

(1) Recognition of Oregon NELAP accreditation. (2) GC-MS Selective Ion Monitoring (SIM). (3) Washington 
Department of Ecology Analytical Methods for Petroleum Hydrocarbons, Publication Number ECY 97-602, June 
1997. (4) ARI SOP for Water Soluble Non-halogenated Volatile and Semivolatile Organic Compounds, including 
glycols. (5)  Provisional accreditation pending submittal of additional, acceptable Proficiency Testing (PT) results 
(WAC 173-50-110).  (6) Includes capability for low levels in aqueous samples using a modified hexane extraction. 
(7) Includes Low-Level Pesticides by ARI SOP 710S. (8) Approved for compliance testing only when holding time is 
met. (9) Includes gasoline analysis by GCMS EPA 8260C. (10) Interim accreditation pending the successful 
completion of an on-site audit to verify method capabilities (WAC 173-50-100).(11) Accrediltation is limited to liquid 
matrix only. 

Accredited Parameter Note Detail

Date
Rebecca Wood, Acting Lab Accreditation Unit Supervisor

11/09/2017
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SECTION 1: INTRODUCTION 
 
Quality Assurance Policy and Objectives  
Analytical Resources, Inc. (ARI) strives to consistently provide accurate, reproducible and legally 
defensible data that meets its client’s expectations. ARI’s management has developed the
policies and procedures described in this document to accomplish this goal and will provide the 
resources necessary to ensure that they are implemented in a timely, cost effective manner. 
This Laboratory Quality Assurance Plan (LQAP) has been prepared to conform to requirements 
of: 
1. ISO/IEC 17025:2005 (E) 
2. TNI Standard 2009 particularly Volume 1, Modules 1,2 and 4 
3. Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0, 
July 2013 
The principal tenet of the Quality Assurance Program at Analytical Resources Inc. (ARI) is that 
every employee knows she/he is a vital component of the program, and holds a responsibility to 
produce high-quality, defensible, reproducible data in a timely manner.  While production of 
quality data is a global philosophy, held by the entire laboratory, each individual is responsible 
for ensuring that the data they produce meets the required quality objectives outlined in this 
LQAP. 
1.2 Ethics Policy on Data Quality and Confidentiality 
To ensure uncompromised data quality and client confidentiality, ARI has established the 
following corporate ethics policy.  The policy applies to all ARI employees at every organizational 
level. 
General 
ARI’s corporate commitment to integrity and honesty in the workplace is clearly stated in the ARI 
Employee’s Handbook, under “Standards of Conduct” which is attached as Appendix H. The
ARI commitment to excellence in data quality extends to and includes all aspects of data 
production, review and reporting. 
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Any attempt by management or any employee to compromise this commitment presents a case 
for serious disciplinary action.  Any indications or allegations of waste, fraud or abuse will be 
rigorously investigated by ARI management, with the penalties for verified cases to be 
employment termination, and if appropriate, prosecution.  In addition to these steps, any such 
charges related to data generated for the federal government will also be reported to the 
Inspector General of the appropriate department. 
Circumstances 
All ARI employees will immediately report to management any information concerning the 
misrepresentation or possible misrepresentation of analytical data (or any associated 
components). 
Misrepresentation of data includes (but is not limited to) the following: 

•  Altering an instrument, computer or clock to falsify time or output 
•  Altering the content of a logbook or data sheet in order to misrepresent data 
•  Falsifying analyst identity 
•  Changing documents with correction fluid with the intent of falsifying information 
•  Preparing or submitting counterfeit data packages or reports 
•  Unauthorized release (either written or verbal) of confidential data 
•  Illegal calibration techniques (peak shaving, fraudulent integrator parameters) 
•  Any attempt to misrepresent data or events as they actually occur in the course of data 

production or reporting 
Responsibilities 
It is the responsibility of all ARI employees to report any situation which may be averse to data 
quality or confidentiality, or which may impact the final data quality.  All ARI employees have the 
obligation to discuss known or suspected violations of this policy with laboratory management, 
who in turn are obliged to inform the ARI’s Laboratory Director. If a satisfactory resolution is not
obtained or is not possible at laboratory level, all ARI employees have the right and responsibility 
to discuss the matter directly with the Laboratory Director. 
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It is the responsibility of ARI’s Laboratory Director to promptly investigate any reports of known
or suspected violations.  The ARI Laboratory Manager has the authority and responsibility to 
resolve all known or potential violations of the policy. 
It is the responsibility of ARI management to provide all of its employees with the facilities, 
equipment, and training to achieve the quality goals stated in the policy. 
Documentat ion
To reaffirm an awareness of and commitment to the highest standards of data quality, 
excellence, and integrity, all employees are required to sign the following “Commitment to
Excellence in Data Quality” statement: 

“As an ARI employee, I have the right and responsibility to report any situation which may
adversely affect quality or which may impact the final quality or integrity of data produced for 
our clients.” 
“I will report immediately to management any information concerning the misrepresentation 
or possible misrepresentation of analytical data (or any of its associated components).  
Examples of this include (but are not limited to):  alteration of an instrument computer or 
clock, alteration of the contents of logbooks and/or data sheets in order to misrepresent data, 
misrepresentation of analyst identity, intentional falsification of documents with correction 
fluid (“white-out”), preparation and submittal of counterfeit data packages, use of illegal
calibration techniques (peak shaving, use of fraudulent integrator parameters, etc.), or any 
attempt to misrepresent data or events as they actually occur in the course of an analysis.” 
“I will likewise alert management of any situation or activity which may be adverse to the 
confidentiality of clients’ data.” 
“I will not knowingly participate in any such activity, nor fail to report such activities of which
I may become aware.  I understand that any voluntary participation on my part in such 
activities may result in the termination of my employment, and possible legal prosecution.” 
“Where circumstances permit, I will report any actual or suspected violations of this policy to
my lab or section supervisor.  If a satisfactory resolution is not obtained or is not possible at 
that level, I have the right and obligation to discuss the matter directly with the ARI Laboratory 
Manager.” 
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Confidentiality 
All information related to client projects, such as client work plans, documentation and analytical 
data will be considered confidential.  This information will be released only to the client or an 
authorized representative.  Should an outside agency request information related to a client 
project, the client will be contacted for approval prior to releasing any information. 
Some programs or contractual agreements (such as the USEPA Contract Laboratory Program) 
may have specific requirements for protecting a client’s confidentiality. Project Managers will be
responsible for strict control of access to any such confidential information or documentation.  
All data generated from the analysis of confidential samples will also be considered confidential.
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 SECTION 2.0: QA MANAGEMENT AND RESPONSIBILITIES 
2.1 Overall Structure 
ARI’s laboratory management includes the Laboratory Director Chief, the Chief Operations 
Officer, Laboratory Technical Directors, the Client Service Manager and the Quality Manager.  
Key administrative personnel such as Laboratory Supervisors, the IT Manager and Project 
Managers support the management structure. ARI’s organizational structure is outlined in
Appendix A. Section 2.2 outlines management’s roles and responsibilities. 
The Board of Directors shall direct ARI s QA Policy and shall determine the philosophy of the 
QA Program.  It shall be the responsibility of management to translate this policy into practical 
procedures with respect to the business plan developed for ARI, and direct laboratory personnel 
regarding the incorporation of these procedures into daily laboratory activities. 
Management has overall responsibility for the technical operations and the authority needed to 
generate the required quality of laboratory operations. Management ensures communication 
within the organization to maintain an efficient and effective laboratory operation and to 
communicate the importance of meeting customer, statutory, and regulatory requirements.  
Management ensures that the system documentation is known and available so that appropriate 
personnel aware of their responsibilities.  When changes to the management system occur or 
are planned, management ensures that the integrity of the system is maintained. 
Management is responsible for carrying out testing activities that meet the requirements of the 
TNI Standard, the ISO/IEC 17025 Standard, the DoD-QSM and that meet the needs of the client. 
2.2 Hierarchical Responsibilities 
Laboratory Director 
The Laboratory Director shall interpret overall QA Policy based on the requirements of the TNI 
Standard, the ISO/IEC 17025 Standard, the DoD-QSM and determine the broad practicality of 
policies based on methodologies, technological advances, and the current environmental 
market.  It shall be the interpretation of these policies that will, in turn, direct the growth ARI, the 
addition or withdrawal of methods to ARI s repertoire, and ARI s marketing focus. 
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At a minimum of once a year the Laboratory Director shall include on the agenda of the Board 
of Directors meeting a discussion of ARI s QA Policy.  This discussion will include the reputation 
of ARI for producing quality analyses, the effect of QA policies on turn-around time, competitive 
edge and cost-of-analysis, needs for stricter or more flexible policies, and the response of 
employees to the QA policies in place at that time. 
At a minimum of once every six months the Laboratory Director shall attend management 
meetings, which include on the agenda the subject 'QA Program'.  This format will allow for the 
dissemination of information on any QA issues addressed in the laboratory or by the Board of 
Directors.  Management shall also use these meetings to discuss requirements of clients that 
are not met by ARI s present QA Program, and the appropriate response to these requirements.   
The Laboratory Director may be required to act as a technical advisor at any impromptu meetings 
called by management to address QA issues that cannot be immediately resolved within a 
laboratory section. 
It shall also be the Laboratory Director's authority and responsibility to hold final review approval 
for all SOPs of ARI.  Once an SOP has been updated and reviewed by the laboratory section, it 
shall go through the Section and Laboratory Managers for approval, and then to the LTD for final 
approval before the SOP is released. 
The Technical Director of the Organics Division is the deputy Laboratory Technical Director. 
Whenever the Laboratory Director is absent for 15 or more consecutive days the Technical 
Director - Organics Division will temporarily assume her/his duties. 
ARI’s primary accreditation bodies will be notified when the Laboratory Director will be absent 
for 35 consecutive days. 
Chief Operating Officer 
The Chief Operating Officer is responsible to coordinate Client Services and Information 
Technology activities to result in an integrated approach to quality data production.  It shall be 
the Chief Operating Officer's responsibility to coordinate Client Services, Laboratory 
Management, and Information Technology Services, to ensure that QA Program requirements 
and data quality objectives are met. 
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The Chief Operating Officer plans and initiates periodic management meetings, at which the QA 
Program will be an agenda item.  Management shall use these meetings to discuss requirements 
of clients that are not met by ARI s present QA Program, the appropriate response to these 
requirements, and dissemination of information on any QA issues addressed in the laboratory 
or by the Board of Directors.  
It is the responsibility of the Chief Operating Officer, along with the QA Manager, Laboratory 
Director, Section Managers and Client Services, to establish testing activities that meet the 
requirements of the TNI Standard, the ISO/IEC 17025 Standard, the DoD-QSM and that meet 
the needs of the client. 
The Chief Operating Officer has the authority to direct Client Services to discontinue the 
bidding/contracting process for a new project, refuse samples, or to re-schedule projects based 
on Data Quality Objectives or current workload.  The Chief Operating Officer also shall evaluate 
staffing and equipment needs based on information from the Section Managers and Client 
Services and may elect to meet new project requirements by increasing staffing levels or 
purchasing additional equipment. 
The Chief Operating Officer serves as a senior-level technical reference for all laboratory 
activities, and as such will be brought in to advise on out-of-control events and trends, corrective 
actions, and/or other QA issues that require his/her expertise. 
ARI’s Client Services Manager is the deputy Chief Operating Officer and will assume the Chief
Operating Officer duties whenever the Chief Operating Officer is absent for more than seven 
consecutive days. 
Laboratory Technical Directors- Organic Division and Inorganic Division 
Laboratory Technical Directors shall have the final authority in decisions concerning 
implementation of QA policy in their laboratory sections.  It is their expertise that will determine 
if testing activities meet the requirements of the TNI Standard, the ISO/IEC 17025 Standard, the 
DoD-QSM and the needs of the client. 
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Laboratory Technical Directors are responsible for correcting out of control events within their 
respective laboratories.  Laboratory Technical Directors and supervisors shall instruct 
employees in the proper employment of QA Policies. 
Laboratory Technical Directors are responsible for completing or delegating updates of 
laboratory procedures and quality assurance manual sections as scheduled by the QA Manager.  
They will review and approve all laboratory Standard Operation Procedures. 
The Laboratory Technical Directors are best able to determine capacity of the Laboratory 
Sections.  To ensure that analyses are completed within required hold times, the Laboratory 
Technical Directors will give Supervisors the authority to balance employee workloads and 
modify employee work schedules.  It is the Laboratory Technical Directors’ responsibility to take
reports from supervisors and work with the Laboratory Director to increase staffing levels or 
reject samples as needed. It is the Laboratory Technical Directors’ responsibility to work with
the Laboratory Director and section supervisors and analysts to ensure that sample capacity 
does not affect the quality of data generated from that laboratory section. 
It is the responsibility of the Laboratory Technical Directors, along with the QA Manager, 
Laboratory Director, Chief Operating Officer, and Client Services, to determine in which QA 
Proficiency Programs the Laboratory will participate, and which accreditation processes ARI will 
pursue.  It is the responsibility of the Laboratory Technical Directors, with the Section 
Supervisors, to ensure that all laboratory sections perform the tasks required by the QA Manager 
to pursue each accreditation or to complete a scheduled audit. 
The Laboratory Technical Directors will be responsible for reviewing training records of analysts 
produced by the Section Supervisor.  Training shall be the responsibility of the Section 
Supervisor, but it is the responsibility of the Laboratory Technical Directors to oversee this 
training. 
It is the Laboratory Technical Directors’ responsibility to work with the Section Supervisor and
Project Manager to ensure that Project Requirements are achievable and valid for the given 
methods.  At times, ARI s clients have requests or requirements for methods that are 1) not the 
method of choice in the laboratory, 2) not presently performed by the laboratory, or 3) 
unachievable by the instrumentation used in the laboratory.  It is the responsibility of the 
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Laboratory Technical Directors, Section Supervisors and Project Manager to work with the client 
to resolve these issues before samples are accepted. 
Clients may also request modifications to the methods that must be approved by the Section 
Supervisor, the Section Manager and the Quality Manager.  These modifications must be 
thoroughly documented and all pertinent information on modifications must be conveyed to the 
analysts, sample preparation sections, sample receiving, and computer services, as needed for 
implementation. 
The Laboratory Technical Directors are responsible for resolution of out-of-control events that 
have not or cannot be resolved by the analysts or Section Supervisor. 
The Laboratory Technical Directors have the authority to re-classify analysts or require additional 
training of analysts based on their performance. 
The Laboratory Technical Directors have the responsibility of balancing client requests and 
requirements with the QA policies of ARI. It is the Laboratory Technical Directors’ task to
evaluate a client's Data Quality Objectives (submitted through Client Services), and with the 
Project Managers, Laboratory Supervisors and Quality Manager to determine the feasibility of 
laboratory performance.  Feasibility will be based on the quality objectives requested, current 
QA Manual, present workload (in-house and scheduled/pending), the technology in place, and 
staffing levels available.  Current workload in-house will be evaluated using reports from 
Information Technology, and scheduled/pending workload will be evaluated using written and 
verbal input from Client Services. 
Deputies for the Organics and Inorganics Technical Directors are the Organics Extraction 
Laboratory Supervisor and the Metals Instrument Laboratory Supervisor respectively. 
Laboratory Supervisor 
To ensure that analyses are completed within required hold times, the Laboratory Supervisors 
have the authority to balance employee workloads and modify employee work schedules.  The 
Laboratory Supervisors, with the input of the Laboratory Technical Director, have the authority 
to request overtime from employees should the workload warrant the additional effort, or to 
modify employee schedules to extend the operating hours of the laboratory section. 
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The Laboratory Supervisors shall oversee the day-to-day section operations, using LIMS 
printouts and verbal or written workload estimates and requests from Project Managers to adjust 
section efforts as needed.  It is also the Laboratory Supervisors responsibility to inform 
management, when capacities are limited, so that the appropriate adjustments can be made to 
reduce workloads or increase laboratory capacities.  At no time should sample capacity be 
allowed to affect the quality of data generated from any laboratory section. 
It is the Laboratory Supervisors responsibility to ensure that employees have the proper training 
for their positions.  This training will include training in the methods, use of the LIMS system if 
applicable, training in correct documentation procedures, and all information necessary for 
adherence to the ARI QA Program.  The Laboratory Supervisors shall either perform the training 
personally, or designate the trainer for given methods or procedures.  It is the Laboratory 
Supervisor's responsibility to test each employee for each method or procedure, and to 
thoroughly document each employee's advances and current capabilities.  The Laboratory 
Supervisors shall have the authority to require further training or supervision for any employee, 
and shall be the authority to approve each employee for working without supervision.  All 
employee training records are maintained in the SharePoint Employee Records library. 
It is the Laboratory Supervisors responsibility to work with the Laboratory Technical Director and 
Project Manager to ensure that project requirements are achievable and valid for the given 
methods.  At times clients have requests and/or requirements for methods that are 1) not the 
method of choice in the laboratory, 2) not presently part of the method as performed by the 
laboratory, or 3) unachievable by the instruments used in the laboratory.  It is the responsibility 
of the Laboratory Supervisors, Laboratory Technical Director and Project Manager to work with 
the client to resolve these issues before samples are accepted. 
It is the responsibility of the Laboratory Supervisors to ensure that each analyst reads and 
understands all requirements submitted with each sample set, including those for any special 
analyte, calibration, or data deliverable.  It is the Laboratory Supervisors responsibility to clarify 
any issues, with the input of the Laboratory Technical Director and the Project Manager for the 
client. 
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Clients also at times will request modifications to methods, which must be approved by the 
Laboratory Supervisors and Laboratory Technical Director.  These modifications must be 
thoroughly documented and all pertinent information on modifications must be conveyed to the 
analysts, sample preparation sections, sample receiving, and computer services as needed for 
implementation. 
It is the Laboratory Supervisors responsibility to ensure that each employee understands the 
requirements of all projects they work with.  This may necessitate section meetings or project-
specific cross-section teams to work with Project Managers for large, specialty projects to ensure 
that everyone has the same understanding of project requirements.   
The Laboratory Supervisors is responsible for resolution of out-of-control events that have not 
or cannot be resolved by the analysts, and for ensuring that the analysts complete all 
documentation.  If the Laboratory Supervisors and laboratory section analysts cannot resolve 
the issues in a timely manner, the Laboratory Supervisors will request the assistance of 
laboratory management to bring the section into compliance.  The Laboratory Supervisors will 
also inform Project Management and his/her Laboratory Technical Director of possible delays in 
the analytical process. 
The Laboratory Supervisors shall have the authority, usually in consultation with Laboratory 
Technical Director or Project Management to use professional judgment in requiring samples be 
re-prepared, and shall determine which analysts have the authority to require re-preparation of 
samples. 
It is the responsibility of the Laboratory Supervisors to inform the Quality Manager, Laboratory 
Technical Director and Computer Services section of any changes in methodologies that will 
require revision of SOPs, MDLs, Control Limits or the LIMS programming.  This includes 
changes in spiking compounds, spiking levels, preparation methods and analytical methods. 
Analysts 
Analysts are responsible for following the current SOPs (with project-specific modifications if 
required) in preparing and analyzing client samples and quality control samples to meet the 
project specific Data Quality Objectives. It is the analyst’s responsibility to ensure that he/she 
understands all requirements of a project before proceeding with sample preparation or analysis. 
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Analysts are responsible for working with the Laboratory Supervisors to ensure that all sample 
preparations and analyses are performed within required holding times and required turn-around 
times, and that all documentation is completed in a timely fashion. It is each analyst’s
responsibility to bring any recurrent or anticipated problems to the attention of laboratory 
management. 
It is each analyst’s responsibility to correct his/her own errors, to document corrective actions
thoroughly, to perform peer review, and to ensure that fellow employees within the section follow 
documentation procedures. 
Laboratory Supervisors may give lead analysts responsibility for training and evaluation of new 
staff members.  This training will include instruction in the methods, use of the LIMS system if 
applicable, correct documentation procedures, and all information necessary for adherence to 
the ARI QA Program.  Analysts will be responsible for maintaining all instruments and equipment 
in optimum operating condition and documenting this maintenance as required by the QA 
Program. 
It is the responsibility of each analyst to request the assistance of Laboratory Supervisors or 
other managers in resolving out-of-control situations that cannot be corrected in a timely manner, 
and to perform the documentation of all corrective action activities. 
Quality Manager 
The Quality Manager is responsible for the oversight of the QA Program as defined by the Board 
of Directors and interpreted by the Laboratory Technical Director, the Chief Operations Officer 
and Laboratory Technical Directors. 
The Quality Manager is responsible for maintaining all required outside accreditation and will 
coordinate with appropriate accrediting bodies 
Part of this oversight will be monitoring of the QA Program through submission of performance 
testing (PT) samples, blind QA samples and double-blind QA samples.  The Quality Manager 
will be responsible for submitting these samples to the laboratory for analysis, overseeing 
submission of the results to the appropriate agencies. 
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The Quality Manager will plan, coordinate and document periodic internal and external 
assessments of ARI’s Quality System.  Internal assessments will examine all phases of 
laboratory operation annually. External assessments are scheduled by ARI’s accrediting bodies. 
The Quality Manager is responsible for scheduling an annual review of ARI’s laboratory Quality
Assurance Manual (LQAP) and all SOPs.  The Quality Manager will produce and maintenance 
of bench sheets, logbooks, control charts, MDL studies, MDL/LOD verifications and any other 
quality related documents. 
The Quality Manager is responsible for evaluation of the laboratories’ adherence to defined
protocols through periodic audits of completed projects and of the laboratory facilities. 
The Quality Manager will be responsible for evaluation of outside accreditation requested by 
Client Services.  The QA Manager will deliberate with other management personnel on the 
feasibility of pursuing accreditation based on the scope of the accreditation, the effort required 
to pursue accreditation and the scope of work that might become available once the accreditation 
is obtained.  If a decision is made to pursue an accreditation, it is the responsibility of the Quality 
Manager to coordinate laboratory efforts towards the accreditation. 
The Quality Manager will serve as a resource for quality-related issues for all Laboratory 
Sections, and will serve management in an advisory capacity. 
The Quality Manager will plan, implement and maintain ARI’s technical training program. 
The Quality Manager will have documented training in elementary statistics and Quality Systems 
theory. 
ARIs Quality Control Specialist serves as the deputy Quality Manager. 
Information Technology 
Information Technology is responsible for ensuring that the LIMS correctly reflects the 
preparations and analyses performed and that the LIMS is updated to include the current SOP, 
MDL, RL and QL data, as submitted by the QA Manager.  Computer Services personnel are 
also responsible for ensuring that all electronic deliverables for clients are formatted correctly as 
requested by the Project Managers and that electronic data matches the hardcopy deliverables 
submitted. 
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It is the responsibility of the Information Technology Manager to update, or to designate the task 
of updating, the LIMS as determined by Laboratory Management, including adjustment to current 
MDL/RL data, additions of analytes to methods, changes in method designations or changes in 
calculations for methodologies. 
Information Technology will be responsible for generating the work list scripts required to allow 
analysts to enter data into the LIMS, and for generating the report scripts that produce final 
hardcopy or electronic reports for clients. 
Information Technology Management and personnel are also responsible for generation and 
review of electronic data deliverables (EDD), as requested by clients through Project 
Management.  Information Technology personnel will review the EDD for compliance with the 
Software Quality Assurance SOP before it is released to the client. 
Information Technology will be responsible for informing laboratory Section Managers and 
Project Managers of any discrepancies found between the EDD and the hardcopy, and for 
following up on corrections to hardcopy and EDD as required. 
ARI’s Chief Operating Officer is the deputy Information Technology Manager. When the
Information Technology Manager is absent the Chief Operating Officer perform Information 
Technology duties.  
Client Services 
Client Services (CS) (Project Managers, Sample Receiving, and Sales Management) personnel 
are the primary interface between ARI s clients and the laboratory sections.  CS staff shall be 
responsible, with the assistance of the Section Managers and Supervisors, for ensuring that the 
laboratories understand and can meet the Data Quality Goals and Requirements of each 
Project before committing laboratory services to the project.  CS will monitor the quality of 
sample processing after they are received. 

Client Services Management and Project Managers shall ensure that the laboratories can meet 
the data quality objectives for a project.  The Project Managers are responsible for knowing the 
capabilities of the laboratory, in order to develop project proposals or accept samples without 
consultation with laboratory management.  It is the responsibility of Client Services to consult 
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with the Laboratory Manager and Section Managers, or supervisors designated by Management, 
when data quality goals are not included in standard Company policies.  Clients may, at times, 
request modifications to methods that must be approved by the Supervisor and Section 
Manager.  These modifications must be thoroughly documented and all pertinent information on 
modifications must be conveyed to the analysts, sample preparation sections, sample receiving, 
and computer services as needed for verification of feasibility.   Laboratory Management may 
determine that a project should not be pursued based on the specific Data Quality Objectives 
and on current or projected laboratory capacity. 
Project Managers shall be responsible for ensuring that project requirements and analytical 
requests are submitted correctly to all laboratory sections.  Once samples have been logged into 
the laboratory, it is the responsibility of the Project Managers to ensure that all information is 
available to the laboratories concerning the Data Quality Objectives and deliverables 
requirements.  It is also the responsibility of the Project Managers to convey changes in client 
requirements to the laboratories and ensure that all paperwork reflects the changes if necessary. 
It is the responsibility of Project Managers and Client Services Management to ensure that 
specific EDD formats are submitted to Computer Services and approved as feasible before 
contracting with a client to provide the EDD. 
It is the responsibility of Project Managers to notify clients of out-of-control events, “problem”
samples, or anticipated turn-around time delays, as conveyed to them by Laboratory 
Management.  It is also the responsibility of Project Management to work with Laboratory 
Management in setting priorities during times of heavy sample workloads. 
Project Managers shall be responsible for coordinating data submissions and compiling 
hardcopy data for final submission to the client.  This involves conducting a fourth level data 
review, from which any data which is found to contain errors that were not found earlier in the 
review process is returned to the Data Reviewer for correction and/or corrective action.  The 
Project Manager will be responsible for compiling all analyst notes into a project narrative.  This 
will include discussion of any sample receipt discrepancies, sample preparation and analysis 
difficulties or non-compliance, and any corrective actions that may have been required during 
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processing.  It will also discuss quality control analyses and results if applicable to the sample 
set. 
Project Managers shall work with Laboratory Management in determination of the direction of 
growth for ARI, as the Project Managers are best able to define the analytical needs of clients 
based on new technologies and new environmental regulations. 
ARI’s Chief Operating Officer is the deputy Client Services Manager.  When the Client Services 
Manager is absent the Chief Operating Officer perform Client Services Manager duties. 
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SECTION 3: PERSONNEL QUALIFICATIONS AND TRAINING 
The production of quality analytical data is dependent upon a laboratory staff with qualifications 
and training necessary to perform assigned tasks.  All personnel employed by ARI will receive 
adequate training and instruction specific to their responsibilities.   Prior to assigning a staff 
member full responsibility for performing a laboratory procedure, her/his skills are evaluated and 
verified acceptable.  It is the obligation of ARI s supervisors and managers to ensure that 
personnel are qualified to successfully perform all assigned duties. 
ARI s training program is described in SOP 1017S (Training and Demonstration of Proficiency).  
The procedures described in the SOP ensure that all ARI employees are proficient at the tasks 
required to produce quality analytical data.  The SOP also provides for periodic review of each 
employees training and proficiency status, which may indicate any need for additional or 
remedial training.  All training and review procedures are documented as described in the SOP. 
Basic elements of ARI s training program are: 
1. All employees are required to read and document their knowledge of non-technical 

documents that describe general policies in place at ARI including ARI s Employee Manual 
and ARI s Chemical Hygiene Plan. 

2. All technical employees are required to read and document their knowledge of ARI s 
Laboratory Quality Assurance Plan and quality assurance policies. 

3. All new employees must attend a Quality Assurance Orientation during which ARI s general 
and specific requirements for the production of quality analytical data are introduced. 

4. All new technical employees will attend a laboratory specific technical orientation conducted 
by their laboratory supervisor or manager that provides specific information about laboratory 
operation. 

5. All employees will complete an ‘on the job’ training program designated by their supervisor.
The training program will be laboratory, SOP and employee specific.  The training is 
incremental with each step documented in an employee Training File.  While an analyst is in 
the training period, her/his supervisor or trainer must approve all their `analytical work. 
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6. Upon completion of the training program a technical employee must complete an Initial 
Demonstration of Capability (IDOC) as described in ARI SOP 1017S.  An analyst is 
considered proficient and may perform analytical procedures without supervision only after 
they have completed training and a successful IDOC. 

7. The proficiency of each employee performing a given laboratory SOP is continually 
monitored and documented as described SOP 1017S.  To maintain proficiency, an employee 
must continually generate data that meets all of ARI’s published acceptance criteria for a
given SOP.  Unacceptable results or insufficient number of analyses performed in a calendar 
quarter will result in revocation of proficiency.  This will result in a remedial training program. 

8. Each analyst is responsible for maintaining a training record as described in SOP 1017S.  
The training record will document an employee’s experience, training and capability.  The 
training file will be maintained in ARI’s “cloud” based Microsoft SharePoint™
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SECTION 4: FACILITIES AND EQUIPMENT 
 4.1 Facilities 
ARI s physical facilities allow for efficient sample processing and analysis while maintaining 
consideration for the health and safety of the staff.  The facility accommodates the following 
operations: 
Sample receipt and storage 
Sample container preparation and shipment Sample preparation and analysis (organic and inorganic)
Project planning and management 
Quality assurance Data review and report generation
Computer programming and operationsRecords storage
Instrument spare parts storage 
Frozen sample archive Short-term hazardous waste storage

A detailed description of ARI s facilities is included as Appendix C. 
4.2 Security 
Facilities 
To ensure sample and process security, access to ARI’s facilities is limited to employees and
escorted visitors.  All outside entrances are locked and/or continuously monitored.  Visitors must 
register at the reception desk, be escorted while in the laboratory and sign out prior to leaving. 
Key access to the facility is controlled; keys are issued only on a limited “as needed” basis. 
Because of the strictly controlled access and a 24 hour monitored alarm system, ARI considers 
the entire facility is a secure area.  This eliminates the need for locked sample and data storage 
within the building. 
Data Access 
ARI’s Computer Services (CS) Manager controls security of, and access to, electronic data on
all data systems. ARI’s CS team has implemented processes and procedures to ensure data
integrity and prevent intentional intrusion by outside parties, These measures are robust but not 
so restrictive that they prevent data accessibility.  These measures include building security, 
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limited computer system access, password systems, encryption, firewalls and the use of virus 
protection programs.  ARI s Intranet is protected from outside tampering by a proxy server 
(firewall) connection to the Internet. 
 
LIMS - System Security  
 Building/Computer Room Security 

 
Access to the building is restricted to employees, vendors with security passes, and 
escorted visitors.  Room 203 contains the computer and main console for the LIMS system.  This room is closed and locked at all times.  Access to this room is limited 
to CS personnel, escorted repair technicians, and escorted visitors.  Only CS 
personnel will be allowed access to the main console. 

 
 System Password Policy 
 User name and password restrict access to the LIMS computer. Remote access to 

the LIMS server is not allowed. 
  Database Access Restrictions 

 
Interaction with the database is menu-controlled and allows the LIMS Manager to 
restrict access.  Technicians may be given the ability to fill a limited number of work 
lists, with no authorization to distribute data. Some users may be given “read only”access to the database. 
Users will be given access to the database only to complete tasks for those analyses 
for which they are responsible.  No users are to be given access to the shell or command prompt unless 1) they have completed the appropriate training and 2) 
administrative access to the computer systems is required by their job function 
 

4.3 Safety 
The safety and well-being of staff is imperative. ARI’s facilities are designed and equipped to 
minimize personnel exposure to hazardous substances or situations.  The Chemical Hygiene 
Plan details safety procedures and requirements that ARI staff must follow.  An active safety 
committee meets monthly to review the safety activities of all laboratory sections and to ensure 
that all operations and equipment meet safety criteria.  The Chemical Hygiene Plan is reviewed 
annually and updated as needed to incorporate any changes to ARI s safety program. 
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4.4 Instrumentation and Support Equipment 
4.4.1 Instrumentation 
Generation of quality data is dependent upon instrumentation and support equipment that is in 
optimum operating condition.  All instrumentation and support equipment will be optimally 
maintained following method requirements and/or manufacturer’s recommendations.
Preventative maintenance is performed on a scheduled basis, with more frequent maintenance 
during periods of increased sample load or after analysis of highly contaminated samples.  All 
instrument maintenance is documented in Element LIMS.  When non-routine maintenance is 
required the following information must be recorded: 
 1. A statement of the problem or symptom that requires correction. 
 2. Details of the maintenance procedure including listing the parts repaired or replaced. 
 3. Documentation that the instrument has returned to routine performance. 
ARI maintains an inventory of spare parts or orders parts on an expedited basis to minimize 
downtime. 
Appendix D is a list of currently laboratory instrumentation and equipment. 
4.4.2 Support Equipment 
4.4.2.1 Thermometers in use at ARI are traceable to an NIST standard and calibrated or verified 
as described in SOP 1020S.  Electronic thermometers are verified quarterly and liquid in glass 
thermometers annually.  When appropriate, thermometers are assigned a correction factor 
based upon the most recent calibration.  ARI personnel must calculate and record corrected 
temperatures based on the correction factor. 
4.4.2.2 Water Bath temperatures are recorded before each use to ensure the temperature is 
acceptable for its intended use. 
4.4.2.3 Incubator temperatures (corrected) are recorded at least twice a day while in use.  The 
date and time for each observation is recorded. 
4.4.2.4 Oven temperatures are recorded at the beginning and end of each work day they are in-
use. 
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4.4.2.4 Refrigerator and Freezer temperatures are recorded automatically every 30 minutes by 
ARI’s electronic “ThermoLogger”. QA staff are notified via e-mail when a recorded temperature 
is out of compliance. “Thermologger” temperature probes are verified / calibrated quarterly. 
4.4.2.4 Balance accuracy is verified daily prior to use with two Class S weights that bracket the 
normal weighting range of the balance.  A balance must be accurate to ±0.1% or ±0.5 mg 
whichever is greater.  All analytical balances are professionally cleaned and calibrated annually 
by an outside contractor. Class S weights are calibrated every five years by an outside 
contractor. 
4.4.2.5 pH Meters are standardized prior to each use with at least two standard buffers, one at 
4.0 and one at 7.0 pH units. 
4.4.2.6 The accuracy of Variable Volume Pipettes and Mechanical Burettes is routinely verified 
on a daily, weekly or monthly basis as described in ARI’s SOP 1015S. 
4.4.2.8 Sample Containers: – ARI supplies clients with containers for the collection of field 
samples.  All containers supplied for organic and trace metals analyses are pre-cleaned and 
certified by the manufacturer.  When the manufacturer’s certified concentration is greater than
ARI’s reporting limit for a specific project, a container is used to prepare a method (bottle) blank.
ARI certifies that the containers from the same lot are suitable for sample collection when target 
analytes are not detected in the bottle blank.  Containers for conventional analyses are not pre-
cleaned and are certified internally by ARI following the procedures in Appendix 12.3 of ARI SOP 
001S (Sample Receiving). 
Container lot numbers are recorded when containers are sent to a client. 
4.4.3 Chemical Standards and Reagents 
4.4.3.1 Reagent Water Supply 
ARI maintains a centralized water purification system.  The quality of the water produced is 
monitored and documented daily in a bound logbook.  All reagent / de-ionized water used within 
the laboratory must meet or exceed ASTM Type II Standards.  In addition, water used in the 
Volatile Organic Laboratory is filtered through activated charcoal to ensure it does not contain 
organic compounds. 
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4.4.3.2 Chemical Standards 
Most standards used to determine the concentration of target analytes are purchased as certified 
solutions.  These standards are traceable to a National Institute of Standards & Technology 
(NIST) standards and documented with a Certificate of Analysis.  In addition, all quantitative 
standards (traceable, non-traceable and those prepared by ARI) are verified by comparison to 
a second standard reference material obtained from an alternate source.  The source, date of 
receipt, required storage conditions and an expiration date for all standards are recorded in ARI’s
Element LIMS system. SOP 1024S “Preparation and Traceability of Standards and Reagents”
outlines procedures for receiving, preparation and storage of analytical standards 
4.4.3.3 Chemical Reagents 
Many of the analytical processes in use at ARI require chemical reagents not directly used in the 
calibration process.  These reagents provide for analyte preservation, adjustment of pH, 
formation of colorimetric indicators, etc.  All reagents are purchased in a grade and purity 
sufficient for their intended use.  All reagents and accompanying Certificates of Analysis are 
documented in Element LIMS.  Each original reagent container is labeled with the date it is 
opened and an expiration date as appropriate. 
Solutions prepared from reagents are recorded in the LIMS system.  Reagent containers are 
labeled with Reagent Number, date of preparation, expiration date, and preparer’s identification. 
Procedures for Reagent Receiving and Preparation are detailed in SOP 1024S. 
Trace Metals Acids 
To ensure the quality of acids, nitric and hydrochloric, used for trace metals analyses, ARI 
purchases only the highest quality, certified “metals free” acids. Each lot received is analyzed
for purity prior to use to ensure that it is acceptable.  When possible, an entire lot of acid will be 
reserved for use exclusively by ARI.  This minimizes the possibility of receiving contaminated or 
unacceptable acid. 
Solvents 
To ensure the quality of solvents used for sample preparation and analysis, ARI uses only the 
highest purity solvents available.  A portion of each lot of solvent received is analyzed to verify 
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its stated purity.  Only solvent lots determined acceptable will be used for sample processing.  
Whenever possible, entire solvent lots will be reserved for use.  This minimizes the possibility of 
receiving contaminated or unacceptable solvents. 
Compressed and Cryogenic Gases 
To reduce the possibility of system contamination, compressed and cryogenic gases used for 
operating analytical instrumentation will be of a specified purity level.  A cylinder suspected of 
introducing contamination into a system is immediately replaced. 
4.5 Computer Systems  
ARI maintains several data systems.  These are used to automate such diverse functions as 
accounting, payroll, sales and marketing, sample receiving, instrument data collection, 
production of hardcopy and electronic data deliverables, intra- and internet applications and 
project management.  Specific information about these systems is contained in Appendix D and 
various SOPs. 
ARI maintains a Laboratory Information Management System (LIMS) that stores analytical data, 
calculates final results and produces final reports (both hardcopy and electronic).  The LIMS 
system is the major data system used at ARI.  A separate Software Quality Assurance Plan 
outlines the QA/QC procedures for the LIMS system.
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SECTION 5: LABORATORY DOCUMENTATION AND RECORDS 
 
All laboratory operations and procedures performed during sample receipt, processing and 
reporting are thoroughly documented in electronic or handwritten records.  These records are 
objective evidence of the work performed and are detailed enough to allow recreation of all 
procedures performed by the laboratory. 
All routine procedures performed at ARI are documented in Standard Operating Procedures 
(SOPs). Electronic, controlled copies of all SOPs are maintained in ARI’s “cloud” based
Microsoft SharePoint™ file system. SOPs are reviewed and/or edited annually or when
processes or procedures change. 
If ARI is sold or transferred to a different ownership group, all records will be handled as specified 
in client contracts. In the absence of contractual requirements, records will be transferred to the 
new owner(s) as specified in the purchase/sale agreement." 
5.1 Responsibilities 
All staff members are responsible for complete and accurate documentation of laboratory 
activities.  Each laboratory section employs a comprehensive set of documents (bench sheets, 
forms, etc.) to record all activities performed in that section.  All staff members are responsible 
for reviewing and documenting their understanding of appropriate SOPs. ARI’s QA Officer is
responsible for maintaining control of laboratory documents and ensuring their consistent use. 
To ensure that all documents including SOPs accurately reflect the activities performed at ARI, 
section supervisors and managers are required to review all documents and recommend 
changes to the LQAP annually. ARI’s QA Officer is responsible for coordinating document 
revisions and ensuring that all staff members have access to the most current laboratory 
documents. 
5.2 Document Control 
ARI s Quality Assurance Program requires that all forms and SOPs used within the laboratory 
be monitored to ensure that only the currently approved versions are in use.  The QA Officer 
maintains electronic versions of all SOPs, forms and manuals in ARI’s “cloud” based Microsoft
SharePoint™ file system. These electronic files are the only official controlled copies. Printed 
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copies are considered “Uncontrolled”. Documents in use by individual analysts or sent to clients
are “Uncontrolled”. All documents will include a revision date. The LQAP and SOPs will also
have an effective date.  The time between the revision and effective dates is used for training 
and orderly implementation of changes.  The listing of documents (SOPs, forms, bench sheets, 
etc.) in ARI’s “cloud” based Microsoft SharePoint™ file system is considered the only official
listing of ARI’s QA documents. SharePoint also includes copies of prior versions of QA 
documents. 
The QA Officer coordinates the generation of new forms or SOPs and modifications to existing 
documents.  Document number assignments will be as follows: 

Laboratory Section Form Number SOP Number 
Client Services 0001 - 0999 001 - 099 
Computer Systems 1000 - 1999 100 - 199 
Data Services 2000 - 2999 200 - 299 
Extractions 3000 - 3999 300 - 399 
GC Laboratory 4000 - 4999 400 - 499 
Metals Laboratory 5000 - 5999 500 - 599 
Conventional Laboratory 6000 - 6999 600 - 699 
Volatile Organic Laboratory 8000 - 8999 700 - 799 
Semi-volatile Laboratory 7000 - 7999 800 - 899 
Quality Assurance Monitoring 10000 - 10999 1000 - 1099 

 
Document numbers will include an F for forms and an S for SOPs i.e. 101F or 1234S. 
Laboratory forms and SOPs will be generated or revised on an “as needed” basis, and will be
reviewed and revised at least annually. SOPs are prepared in a consistent format provided in 
SOP 1006S, “Document Preparation, Control, and Archival. A comprehensive review of all 
laboratory documentation will be performed annually coordinated by the QA Officer. 
All documents generated by the laboratory are considered proprietary and must not be shared 
outside of the laboratory without prior consent from ARI. 
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5.3 Reference Documentation 
To provide an understanding of the procedures employed to generate quality data, a 
comprehensive set of reference materials is available to staff members.  The laboratory 
maintains copies of the following method compilations: 
Code of Federal Regulations (Section 40) Test Methods for Evaluating Solid Waste (USEPA SW-846)   
Methods for Chemical Analysis of Water and Waste (USEPA 500 and 600 series methods) 
Standard Methods for the Examination of Water and Wastewater Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound (PSEP) 
Hazardous Waste Remedial Actions Program (HAZWRAP) IEC/ISO 17025 (2005) 
State of Alaska Department of Environmental Conservation (ADEC) 
Oregon Department of Environmental Quality (DEQ) Petroleum Hydrocarbon Methods Washington Department of Ecology (WDOE) Guidance for Remediation of Releases from Underground 

Storage Tanks (Appendix L) Washington State SARA 
Washington State EPH/VPH Methods 
TNI -The NELAC Institute Standard 2009 Department of Defense Quality Systems Manual (QSM Versions 5.0 and 5.1) 
Washington State Sediment Sampling and Analysis Plan  
Other methods followed within the laboratory are also available.  Published modifications to 
analytical methods will be reviewed and incorporated into laboratory SOPs.  If a method for a 
parameter is developed by ARI, it will be detailed in an SOP.  SOPs will be available for all 
laboratory activities. A listing is available in ARI’s SharePoint™ “SOP” Library. 
The Laboratory Quality Assurance Manual provides an overview of the laboratory-wide Quality 
Assurance program.  An electronic copy of the Quality Assurance Manual is available to all 
laboratory sections in ARI’s SharePoint™ “Popular Documents” Library. 
ARI maintains a file of various laboratory and environmental publications and reference texts.  
These reference materials are available to all staff in ARI’s SharePoint™ “QA Reference” site.
Operation and maintenance manuals are available for all equipment and instrumentation used 
within the laboratory.  Additionally, senior level staff members are available to serve as reference 
sources.  These staff members have numerous years of pertinent experience and can provide 
insight and guidance for all procedures and laboratory activities. 
5.4 Quality Assurance Policies 
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Quality Assurance Policies provide standards and procedures to guide ARI employees in proper 
implementation of the QA Program.  Appendix P includes current QA Policies. 
 
5.5 Worksheets and Logbooks 
Use of Laboratory Forms and Logbooks 
All activities noted in writing on laboratory forms and logs are recorded in blue ink.  Initials of the 
staff member performing the activity, as well as the date the activity is performed are noted on 
all forms and logs.  Any supplementary information about the activity, such as unusual 
observations or suspected procedural errors is noted on the forms and logs. 
A change to existing information is annotated by drawing a single line through the original entry, 
initialing, and dating the deletion.  Correct information is then written above the deleted entry.  
When appropriate to clarify the intent of the change a note describing the reason for the change 
is added. The use of correction fluids or other techniques that cover an entry in its entirety is 
forbidden on laboratory documents. 
Since sample processing within an analytical laboratory involves many detailed steps, 
documentation can be quite extensive and varied.  The following guidelines ensure consistency 
in laboratory record keeping: 

Analytical Standard Preparation 
Document the preparation of all stock and working standards in Element LIMS.  Each record 
includes preparation date, initial and final concentrations (including solute and solvent 
amounts), standard ID number, expiration date and the identity of the person preparing the 
standard.  Stock solution entries include standard lot number and supplier.  Working solution 
entries include the stock solution ID number. 
Sample Storage Temperature Logs 
The temperature of all refrigerators and freezers used for sample and standards storage is 
monitored daily using the electronic “Thermologger” system monitored and maintained by
QA. 
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Balance Calibration Logs 
The true and measured values for each calibration check weight are recorded in balance 
specific logbooks, along with the date and recorder’s initials. Any actions taken, such as
notifying QA of malfunctions is indicated alongside the entry for that date. 
Instrument Sequence Logs 
The Instrument Sequence Logs maintained in Element LIMS document the daily operation 
of each analytical instrument.  The logs document the ID, date and time for each sample 
analyzed.  In addition, instrument conditions, analyst ID and standards used and any unusual 
circumstances are recorded in the log.  Comments related to sample analysis and minor 
maintenance are noted on the instrument logs.  For GC/MS analyses, instrument 
performance is documented by recording internal standard response alongside the sample 
identification. 
Sample Preparation/Analysis Worksheets 
Sample preparation and analysis activities are documented on appropriate worksheets.  
Sample identifications, weights or volumes used, intermediate cleanups, final volumes, 
preparation dates and analyst initials will be noted as well as any observations about sample 
condition.  Any issues encountered during sample preparation are also noted.  Surrogate 
and spiking solution ID numbers, and concentrations added to the samples, must be 
indicated on the bench sheets.  Worksheets are generated manually, scanned and attached 
to an analytical batch in Element LIMS as a PDF file. 
For some parameters, analytical results are summarized on an analysis worksheet.  Sample 
identifications, sample preparation information, sample results, quality control results, 
analysis date, analyst initials and reported detection limits must be indicated on the 
worksheet.  Any necessary data qualifiers are also noted on the worksheet.  Worksheet data 
is manually entered in Element LIMS 
Maintenance Logs 
All maintenance performed on instrumentation or laboratory equipment must be documented 
in Element LIMS.  Maintenance performed, date and analyst performing the maintenance, 
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and steps taken to verify that the maintenance was successful are detailed.  A demonstration 
that GC instruments are in-control following maintenance is documented in the instrument 
run log. 

5.5 Document /Data Storage and Archival 
Logbooks 
Completed hardcopy logbooks are forwarded to the QA Officer to be indexed and archived for 
10 years. 
Analytical Records 
Copies of all analytical records (project information, instrument logs, chromatograms, 
calibrations, quantification reports, etc.) are maintained as part electronic files on ARI’s servers.
The files are backed up to “Cloud” storage daily. All electronic data is archived for five (5) years 
or as specified by contract. 
.
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SECTION 6: PURCHASING SERVICES AND SUPPLIES 
ARI ensures that purchased supplies, consumables and services that affect the quality of 
environmental tests are of required or specified quality.  This includes all chemicals (solvents, 
chemical standards, reagents, etc.) used in an analytical process and services provided by an 
outside vendor such as balance, weight and thermometer calibrations, support equipment 
maintenance and service contracts for instrumentation. 
Laboratory managers or their designee are responsible for the quality and suitability of supplies 
and equipment routinely used in their laboratory section.  This involves accurately defining 
required specifications for all purchased supplies, equipment and services.  Purchasing 
documents are prepared that adequately describes the services or supplies and their 
specifications. 
Suppliers are approved based on the quality of their products, their ability to deliver products as 
requested, the overall quality of their services, and competitive pricing.  Documentation used in 
the evaluation process may include but is not limited to: Certifications by recognized accrediting 
organizations, evidence of quality furnished by the supplier, certificates of analysis, 
recommendations from other purchasers, and records of historical compliance with ARI’s
requirements. A list of approved vendors is maintained by ARI’s QA department, is available to
all staff and is reviewed and updated annually. Quality critical consumables and equipment must 
be purchased from an approved vendor or specifically approved by a laboratory manager. 
Upon receipt, ARI inspects all supplies received for consistency with the order and to document 
any shipping damage such as breakage or leaks. ARI’s purchaser must verify that the quality
of any chemical received (expiration date, concentration, grade, etc.) meet specifications.  
Supplies received are stored according to manufacturer’s recommendations, laboratory SOPs
or test method specifications. Purchased supplies and reagents that affect the quality of the tests 
are not used until they are inspected or otherwise verified as complying with requirements 
defined in ARI’s analytical SOPs. 
Chemical or certified products are documented in Element LIMS and are labeled with an Element 
ID.  Electronic copies of all quality documents received with the supplies and services 
(specifications, certificates of analyses, warranties, maintenance records, calibration 
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recordetc.tc) are archived and electronically linked to the Element LIMS identification.  Details 
are found in SOP 1013S, Chemical and Certified Product Receiving.
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SECTION 7: SAMPLE COLLECTION 
Analytical Resources Inc. is not routinely involved with sample collection. The laboratory does, 
however, supply clean sampling containers to its clients upon request.  Contamination free 
container are essential to maintaining the integrity of samples collected in the field. 
7.1 Sample Container Preparation and Shipment 
To minimize the possibility of contamination from containers furnished by outside sources, ARI 
will furnish all necessary sample containers for client projects.  Sample containers provided by 
ARI are either pre-cleaned to EPA specifications, certified clean by the manufacturer or tested 
for contamination by ARI.  Lot numbers for containers are tracked to link bottle orders to lot 
numbers. 
As per client request, the appropriate blank sample labels are either provided to the client in bulk 
fashion (loose) or are affixed to each sample container prior sending the containers to a client.  
The sample label allows for recording of the following information at the time of collection: client 
name, client sample identification, sampling site, date and time of sample collection, analytical 
parameters, and any preservatives used.  Sample labels provided by ARI are coated to prevent 
bleeding of recorded information when they become wet. 
To ensure that the correct number of appropriate sample containers are prepared and submitted 
to the client, a Bottle Request is completed by a Client Services staff member or Project Manager 
at the time sample containers are ordered by the client.  All necessary preservatives are also 
noted on the Bottle Request.  The Bottle Request is then forwarded to appropriate personnel in 
the Sample Receiving Section for order preparation.  All required containers will be gathered 
and preservatives added as specified.  A copy of the Bottle Request accompanies the sample 
containers to allow the client to verify that the order is properly filled.  Additional containers will 
be supplied for quality control purposes and in case of container breakage or sampling 
complications.  A listing of containers and preservatives recommended for analyses performed 
by ARI are listed in the document “Summary of Sample Containers, Preservatives and Holding
Time Requirements” in ARI’s “cloud” based Microsoft SharePoint™ file system 
To facilitate transportation of containers to the sampling site, sample containers will be placed 
in coolers along with appropriate packing material.  The inclusion of packing materials, such as 
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vermiculite or “bubblewrap”, is provided to minimize the possibility of container breakage and
cross-contamination.   Sample containers will be organized in the coolers per analytical or client 
specifications.  Depending on client preference and project requirements, coolers and sample 
containers will be shipped to a specified location, delivered by ARI courier, or held at the 
laboratory for pick up.  To ensure that sample identification, analytical parameters, and sample 
custody are properly documented, Chain of Custody records will accompany all sample 
container shipments.  When appropriate, as for drinking water source sampling events or for 
parameters that require preservation in the field, sample collection instructions will also be 
included with shipments. 
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SECTION 8: SAMPLE RECEIPT AND CONTROL 
All samples received must adhere to ARI’s “Sample Acceptance Policy” reproduced in Appendix
E.  Acceptable samples are logged into Element LIMS which provides for tracking the location 
and status of samples throughout the analytical process.  Following analysis, remaining sample 
is safely disposed following Washington State Department of Ecology protocol.  Documentation 
of all sample control activities and adherence to standard procedures is an important aspect of 
ensuring that data quality objectives are met. All samples received by the laboratory are 
processed in a central Sample Receiving area.  To ensure the safety of staff members receiving 
samples, coolers will be opened under a hood or in a well-ventilated area.  Appropriate personal 
protection, such as disposable gloves, safety glasses and laboratory coats are worn during 
sample receipt and log-in and all general safety practices specified in ARI’s Chemical Hygiene
Plan are followed. 
7.3 Sample Admission 
Sample receiving procedures are detailed in ARI’s SOP 1001 and outlined below: 
1.Chain of Custody documentation is completed. 
2. Each sample container is examined to verify that the condition is acceptable and that sample 
integrity has not been compromised during shipment.  The condition of samples and their 
packaging material is documented on a “Cooler Receipt Form”. 
3.The number and type of sample containers received will be verified against the Chain of 
Custody record 
4. A corrective action is initiated for sample containers broken during shipment. Compromised 
sample is disposed following procedures detailed in ARI’s Chemical Hygiene Plan (Section 5,
Waste Disposal Procedures). 
5 Samples are logged into ARI’s Element LIMS, each sample container is assigned a sequential
sample identification number and a Work Order (WO) is generated for the set of samples.  The 
sample identifiers are used to monitor each sample and container throughout the analytical 
process.  The date and time of receipt, sample temperature and any unusual observations 
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concerning the samples are recorded in Element LIMS. Discrepancies between the Chain of 
Custody record and sample containers will be noted, as well as discrepancy resolutions. 
6. Client specific quality control requirements and any other pertinent information indicated on 
the Chain of Custody Record is recorded in Element LIMS and sample labels printed and the 
status of the samples is set to “Received”. The sample information in LIMS is now available to
authorized laboratory personnel for review. 
7. Sample containers are labelled and delivered to the appropriate laboratory section.  The 
accuracy of sample container labeling is verified by a second person. 
8. ARI’s Project Manager will review the documentation in Element LIMS and edit it as necessary
to ensure the client’s expectations will be met. When necessary, Clients are consulted to resolve
any remaining discrepancies.  When the Project Manager is satisfied that the information in 
Element is complete and correct, she/he will set the sample status to “Available”. 
9. Laboratory supervisors are responsible for timely analysis of all “Available” samples. 
7.4. Subcontracting Policies 
ARI may subcontract analysis to other laboratories.  QA Policy 15 (Appendix N) is followed to 
ensure that data produced by a subcontractor is high quality, defensible and will meet the client’s
expectations. 
7.5 Sample Custody 
To ensure the integrity of sample processing, ARI documents the custody of all samples from 
the time they arrive at the lab until their final disposal. 
The National Enforcement Investigations Center (NEIC) of EPA defines custody in the following 
ways: 
It is in your actual possession, or 
It is in your view, after being in your physical possession, or 
It was in your possession, then you locked or sealed it up to prevent tampering, or 
It is in a secure area. 
 Sample and extract custody are documented in ARI’s Element LIMS. All specific locations where
samples (including extracts and digestates) are stored or processed in ARI’s facility are assigned
a unique LIMS identification.  Each sample container is also assigned a unique LIMS 
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identification.  Location and sample labels include an identifying bar code. When a sample is 
moved from one location to another the change is documented in LIMS by scanning the bar 
code of the location and sample.  LIMS also records the analyst who moved the sample.  This 
process produces an electronic “Chain of Custody” for each sample container as it moves
through the laboratory from initial receipt through final disposal. 
7.6 Special Custody Considerations 
To avoid possible cross-contamination of low level samples in ARI’s VOA laboratory, those
samples known or suspected to contain high levels of contaminants, such as underground 
storage tank (UST) samples, will be segregated from other samples prior to analysis. 
Samples with a very short holding time or require “RUSH” analysis may be delivered directly to
the lab. 
Soil samples for the USEPA Contract Laboratory Program are considered USDA “Regulated
Soil”, must be segregated from other samples and require special disposal procedures.  The 
special requirements are outlined in Sample Receiving SOP 101S. 
Clients may request that samples be preserved and archived prior to analysis. 
 7.7 Sample Archival and Disposal 
After completion of analysis, unused sample aliquots are routinely stored for 30 days (water) or 
60 days (soil). Samples with specific storage requirements such as “freeze and hold” are
designated in Element LIMS and annotated labels are applied.  Sample volumes that are to be 
shared between multiple laboratories are designated as “shared” in Element LIMS and the
sample containers receive yellow markers prior to delivery to Refrigerator 36 (“share”
refrigerator).  
 Analytical data in Element LIMS is used to identify samples containing analytes at or above 
regulatory disposal levels.  Those are identified and handled as hazardous waste.  A designated 
staff member coordinates periodic pickup of hazardous waste by an USEPA approved TSD 
(Treatment, Storage, and Disposal) Company and maintains hazardous waste disposal records 
Specific guidelines for handling hazardous samples and waste are detailed in ARI’s Chemical
Hygiene Plan (Section 5, Waste Disposal Procedures).
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SECTION 9: PROJECT MANAGEMENT AND TRACKING 
8.1 Project Management 
Concise and accurate communication between a client and ARI, and within the laboratory, is a 
critical component of the analytical process. ARI’s Project Managers (PM) coordinate this
communication.  PMs serve as the central focus for all project related activities and 
communications.  The PM confirms that project requirements are consistent with laboratory 
capabilities, and coordinates with laboratory sections to provide analytical results within specified 
project timelines. 
ARI’s PM will review work plans and requirements for all pending projects. Any questions related
to the work plan are resolved prior to project commencement.  The PM will consult with 
appropriate analytical sections to clarify any issues regarding procedures and capabilities.  
Project deliverables requirements are finalized at this time.  Upon receipt and log-in of project 
samples, the PM will review all documentation to ensure that samples were properly logged in, 
and that analytical and QC requirements were correctly specified.  The Project Manager also 
provides any additional project related information that will assist the analytical sections with 
sample analysis.  Laboratory sections do not proceed with a given work order until it is reviewed 
and approved by a PM.  Exceptions are parameters with critical (less than 48 hour) holding times 
or those that arrive on weekends or holidays when none of the Project Managers can be 
contacted. 
Throughout the project, the Project Manager will monitor all analytical activities to help ensure 
that the project is completed and delivered on schedule.  Any issues arising during sample 
processing is promptly discussed with the client.  Likewise, the analytical staff will be informed 
of any client concerns or project modifications.   The PM will also resolve issues that arise during 
subsequent review of the analytical data by the client. 
8.2 Project Tracking 
Monitoring the laboratory workload ensures that adequate staffing and equipment will be 
available to produce quality analytical data that meets client’s expectations. At the time a client
project is tentatively scheduled, information regarding the project will be documented in the 
Element LIMS.  Project specifics, sample quantities, parameters and anticipated sample delivery 
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dates and analytical costs are specified.  Work plans and other project specific information is 
attached archived in Element LIMS as electronic files.  Schedules for pending projects are 
communicated to the lab sections through periodic distribution of database printouts. 
Each laboratory section is responsible for ensuring that all analyses are completed following 
project requirements on or before the due date.  Analysts must be aware of holding times, special 
analytical requirements, and required turnaround times.  Analytical sections will remain in close 
communication with the Project Management staff so that any issues arising during sample 
analysis can be promptly addressed or discussed with the client. 
Project Managers or their designee are responsible for monitoring project status.  Status reports 
are generated as needed from Element LIMS and are distributed to lab sections and Project 
Managers.  These reports allow the Project Managers to identify samples which must be 
expedited to meet project timelines.  Additionally, verbal communication between Project 
Managers and lab sections provides information about project status. 
When analysis for a work order is complete, the project manager will compose a “Case Narrative”
detailing the analytical process.  The narrative will reference issues or concerns raised during 
the analysis and indicate how they were resolved.  The PM then uses Element LIMS to generate 
a final report and invoice which are delivered to ARI’s client. When requested, preliminary and 
interim results may be forwarded to the client. 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 



 
 

Laboratory Quality Assurance Plan Page 43 of 125 Version 15 
 Uncontrolled Copy When printed 8/14/17 

SECTION 10: ANALYTICAL METHODS 
To ensure that analytical data generated are consistent and comparable, ARI follows clearly 
defined protocols for all laboratory processes and procedures.  Standard Operating Procedures 
(SOPs) provide detailed guidelines for completing a procedure.  Document control procedures 
and periodic audits ensure that operations are performed in accordance with the most current 
SOPs.  All routine deviations from published methods will be noted in the SOPs.  Analysis or 
project specific deviations are noted in Analyst Notes and reported in an Analytical Narrative. 
9.1 Responsibilities 
ARI staff are responsible for performing procedures in accordance with the guidelines specified 
in ARI’s SOPs. Laboratory Management is responsible for ensuring that staff faithfully follow
current SOPs.  The QA Officer is responsible for coordinating periodic review and revision of 
SOPs.  The QA Officer is also responsible for maintaining SOP document control and ensuring 
that the most current versions of all SOPs are available to staff members. 
9.2 Methods 
Laboratory procedures may reference any established methods specified in active versions of 
the following publications: 
1. Code of Federal Regulations (Section 40) 2. Test Methods for Evaluating Solid Waste (USEPA SW-846) 
3. USEPA Contract Laboratory Program Statement of Work for Organic Analysis 4. USEPA Contract Laboratory Program Statement of Work for Inorganic Analysis 
5. Methods for Chemical Analysis of Water and Waste (USEPA 500 and 600 series) 
6. Standard Methods for the Examination of Water and Wastewater 7. Protocols for Measuring Selected Environmental Variables in Puget Sound (PSEP) 
8. Navy Installation Restoration Laboratory Quality Assurance Guide (February 1996) 9. Hazardous Waste Remedial Actions Program (HAZWRAP) 
10. State of Alaska Department of Environmental Conservation (ADEC) 
11. Oregon Department of Environmental Quality (DEQ) Petroleum Hydrocarbon Methods 12. Washington Department of Ecology (WA-Ecology) Guidance for Remediation of Releases from 

Underground Storage Tanks (Appendix L) 13. The Department of Defense Quality Systems Manual (DoD-QSM) 
14. Washington State Sediment Sampling and Analysis Plan 
 The laboratory will adhere to established methods whenever possible.  Occasionally, however, 
procedures may be modified to meet client or project specific requests.  These modifications are 
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thoroughly documented in project files.  A complete listing of SOPs is available in ARI’s
SharePoint™ SOP Library. The SOP documents available in SharePoint™ are the official,
controlled versions.  Analyst may print an uncontrolled version for personnel use but are required 
to adhere to the electronic version in SharePoint™. 
9.3 Standard Operating Procedures 
Standard Operating Procedures (SOPs) are detailed, step-by-step instructions for completing a 
laboratory operation.  An SOP is available for all procedures within the laboratory, from initial 
project identification to final data archival.  SOPs are generated for procedures developed within 
the laboratory and for those that follow published analytical methods. 
To ensure consistency in defining procedural guidelines, all SOPs that describe analytical 
procedures will contain the following sections: 
1) Method, matrix or matrices, detection limit, scope & application, components to be analyzed 
2) Summary of the test method 3) Definitions 
4) Interferences 
5) Safety 6) Equipment and supplies 
7) Reagents and standards 
8) Sample collection, preservation, shipment and storage 9) Quality control 
10) Calibration and standardization 
11) Procedure 12) Data analysis and calculations 
13) Method performance 14) Pollution prevention 
15) Data assessment and acceptance criteria for quality control measures 
16) Corrective actions for out of control data 17) Contingencies for handling out-of-control or unacceptable data 
18) Waste management 
19) References 20) Appendices, tables, diagrams, flowcharts and validation data 
 
SOPs will be monitored through the laboratory document control system.  Each SOP will be 
assigned a document control number as detailed in Section 5.2 of this LQAP.  SOPs are revised 
whenever a laboratory procedure is changed or modified.  All SOPs are reviewed annually by 
analysts proficient in performing the procedure.  SOPs will be generated for each new procedure 
implemented within the laboratory.  Review, modification, new SOP generation, and distribution 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 



 
 

Laboratory Quality Assurance Plan Page 45 of 125 Version 15 
 Uncontrolled Copy When printed 8/14/17 

will be coordinated through the QA Officer who will periodically audit the laboratory sections to 
verify that the most current versions of all SOPs are in use. 
9.4 Method Selection and Use 
Method selection is based on availability of analytical instruments and equipment, chemical 
standards, expected method performance and marketability.  Methods defined and accepted by 
regulatory agencies and familiar to ARI’s clients are preferred. The Laboratory Director or
designee, in consultation with marketing, client service, and supervisory staff are responsible for 
selecting appropriate methods.  Client or project-specific methods are used when appropriate. 
ARI prefers the most recently promulgated method for all procedures.  Section supervisors and 
managers are responsible for ensuring that the procedures in use reflect the requirements of the 
promulgated methods.  Any modifications made to the method must be documented in SOPs.  
Method modifications may be acceptable, provided all acceptance criteria specified in the 
method are met. 
Section supervisors and managers will review newly promulgated methods and modify 
established SOPs as appropriate.  When possible, the annual SOP review will be coordinated 
with anticipated method promulgation dates.  This is especially useful for large method 
compilations, such as SW-846.  If the annual SOP review and method promulgation cannot be 
coordinated, SOPs are revised as soon as possible after a method has been promulgated, 
especially when method changes are significant. 
SOPs will be generated to reflect the most commonly used methods and protocols.   When ARI 
uses two or more methods for an analysis, each will have an SOP.  Several methods may be 
incorporated into one SOP, provided that each method is clearly identified and defined in the 
SOP.  Method modifications or special requirements for ongoing projects, or for specific 
programs (DoD, CLP, TNI, etc.), will be incorporated into the SOP.  These requirements will be 
annotated to indicate that they are project/program specific.  Analysts and technicians are 
responsible for meeting the program specific procedures. 
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9.5 Method Performance 
Acceptable method performance is documented for all methods prior to use.  Section 
supervisors and managers are responsible for ensuring that method performance is acceptable 
and support procedures have been performed. 
Method performance requires the following: 

An SOP for the method.  The SOP must provide sufficient detail to perform theanalysis and must accurately reflect the published method.  Any steps in the
method for which analyst discretion is allowed must be clearly defined. 

A method detection limit (MDL) performed for the method.  Method detection limits 
must be at or lower than method-specified detection limits. 

Method precision and accuracy determined.  This may be determined using an MDLor IDL study.  Replicates will be evaluated for precision; analyte values will be
compared with spike amounts to determine accuracy.  Any method-specified 
precision and accuracy criteria must be met. 

All method performance results are reviewed and compiled by the section supervisor and 
reported to the QA Section.  A final SOP is generated and distributed.  SOPs are updated in 
ARI’s SharePoint™ SOP Library. 
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SECTION 11: INSTRUMENT CONTROL 
 10.1 Detection Limits 
To verify that reported limits are within instrument and method capabilities, three levels of 
detection have been established: method detection limits (MDL) or instrument detection limits 
(IDL), Limits of Detection (LOD) and Limit of Quantitation (LOQ) or reporting limits (RL).  MDLs 
and IDLs are statistically based values, determined from replicate analyses of analytical 
standards.  LOQ or RL are equivalent to the lowest concentration of analyte used to calibrate a 
specific analytical procedure.  All limits will be summarized and controlled by the QA Officer and 
are documented in Element LIMS. 
Method Detection Limits 
The method detection limit (MDL) is considered the lowest concentration of an analyte that a 
method can detect with 99% confidence.  Detailed procedures ARI uses to determine MDLs are 
published in SOP 1018S.  Method detection limits are established and verified for all analytical 
parameters except those for which there is no spike available. 
MDL studies are conducted for all analyses performed by the laboratory on representative water, 
sediment and, tissue samples when appropriate and suitable sample matrices are available.  
MDL studies are performed on all instruments used for sample analysis.  To allow for 
reevaluation of method performance, at least two spiked samples are analyzed each calendar 
quarter.  These analyzes are used to evaluate MDLs on an annual basis. An MDL study must 
be performed annually for each method used to analyze drinking water.  MDL studies must be 
performed following changes in analytical methods or instrumentation. 
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Analytical Standards 
Generation of high quality results is dependent upon the use of accurately prepared analytical 
standards.  Many stock standards used within the laboratory are commercially prepared 
solutions with certified analyte concentrations.  Neat standards used for stock standard 
preparation are of the highest purity obtainable.  Standard preparations are fully documented 
in Element LIMS. 
Responsibilities 
Laboratory staff involved with standards preparation must use good laboratory practices to 
ensure that all standards are correctly and accurately prepared, validated and documented.  
Management is responsible for ensuring that all staff members follow specified standards, 
preparation and inventory procedures.   The QA Officer is responsible for periodically auditing 
standard preparation records to verify compliance with the laboratory Quality Assurance 
Program. 
Organic Standards 
ARI’s Organic Analysis Lab uses commercially prepared stock solutions for instrument
calibration and QC sample preparation.  The manufacturers certify the accuracy and traceability 
of these standards.  Analyte concentration(s), supplier, lot number and expiration date for the 
purchased standards are documented in Element LIMS.  Stock solutions will be stored according 
to the manufacturers instruction. 
The purchased standards are diluted to prepare spiking solutions for instrument calibration and 
QC sample preparation.  Working standard solutions are stored in amber bottles with Teflon-
lined caps at appropriate temperatures.  Each standard solution is labeled with the solution 
number, compound, analyst initials and its expiration date.  The preparation and expiration of 
these working standards is documented in Element LIMS. 
Working standards are verified accurate by comparing them with second source standards 
purchased from an alternate supplier. 
Occasionally ARI will prepare standard solutions from neat chemicals.  Requirements for 
preparation and documentation of such standards are published in ARI SOP 1018S. 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 



 
 

Laboratory Quality Assurance Plan Page 49 of 125 Version 15 
 Uncontrolled Copy When printed 8/14/17 

Metals Standard Preparation 
Commercially prepared single element stock solutions are used in ARI’s Metals Laboratory.
Preparation of working solutions from these single element stocks is documented in Element 
LIMS including the preparation date, expiration date, and analyst initials.  Working calibration 
standards are prepared weekly for ICP analyses and bi-monthly for ICP-MS.  Calibration 
verification standards are prepared as needed for ICP and ICP-MS analyses. 
Standards preparation is performed in accordance with good laboratory practices.  All 
preparation equipment will be thoroughly cleaned prior to and after use. 
Inorganic (Wet Chemistry) Standard Preparation 
Working standards for wet chemistry parameters are prepared on a daily basis and documented 
in Element LIMS.  Stock and check standard solutions are replaced when they expire or are 
consumed.  Stock and check standard solutions are labeled with the compound, preparation 
data (weight and volume), units of concentration, preparation date, expiration date, and analyst 
initials. 
Standards preparation is performed in accordance with good laboratory practice.  Glassware 
and other preparation equipment is thoroughly cleaned prior to and after use.  Standard material 
weights and solution volumes will be accurate to ± 3%.  Stock standards will be stored in 
appropriate containers at recommended temperatures.. 
10.3 Calibration 
Instrumentation used in analytical processes must be in optimal operating condition and properly 
calibrated to ensure that ARI’s data is of known and documented quality.  Instrument verification 
and calibration are essential components of ARI’s analytical procedures. Optimum operating
conditions are verified through various tuning and calibration procedures outlined below.  The 
procedures and acceptance criteria for evaluating the operation and calibration of 
instrumentation are detailed in ARI’s analytical SOPs. 
Gas Chromatography and Gas Chromatography/Mass Spectrometry (GC/MS) 
The performance of GC/MS systems for either VOA or SVOA analyses is verified and 
documented through analysis of the following standard solutions: 
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1. An Instrument Performance Check Solution analyzed prior to analysis and a minimum of every 12 hours during the analytical sequence. 
2. Calibration Standards- between five and eight calibration standards are analyzed 
immediately following instrument performance is verified.  Each GC/MS must meet calibration criteria specified in the analytical SOP. 
3. A Continuing Calibration Verification standard is analyzed at a minimum of every 
12 hours for GC/MS or 10 samples for GC analyses during an analytical sequence.  For continuing calibrations, minimum response factor and percent difference criteria 
are considered in evaluating the acceptability of the calibration. 

The composition of the standards is method/analysis specific.  System evaluation is performed 
prior to sample analysis.  Evaluation criteria used for GC/MS analyses are as specified in 
analytical SOPs. 
The analyst performing the calibration will include documentation of any problems 
encountered during the calibration analyses with the data, and will also note any corrective 
actions taken. Verification and calibration data is maintained in ARI’s Element LIMS. 
Internal standard responses and retention times for all standards are evaluated 
immediately after analysis.  This serves as a baseline from which all sample internal 
standard responses and retention times are evaluated. 
Inductively Coupled Plasma Atomic Emission Spectrometry (ICP) 

1. Initial standardization is performed daily by analyzing a blank and four multiple element standards with a single concentration for each analytical wavelength. 
2. The calibration is immediately verified with the analysis of an initial calibration 
verification standard (ICV) obtained from a source independent from the IC standard.  The calibration is verified throughout the analytical sequence by analyzing a 
continuing calibration verification standard (CCV) after every 10 sample analyses.  
The calibration check standard values must be within  10% of the true value. 
3. After initial calibration, a calibration blank (ICB) will be analyzed to check for 
baseline drift or carryover.  The level of analyte detected in the calibration blank must 
be 1 RL.  Calibration blanks (CCB) are analyzed immediately following each 
calibration verification standard analysis. 
4. Following calibration verification a standard at the reporting limit (CRI) is analyzed 
for all elements.  Control limits have been set at 0.5RL and any sample determined 
to have a concentration below this standard is reported as undetected. 
5. The upper limit of the calibration range, linear dynamic range, is established for each analytical wavelength using standards of increasing concentrations.  These 
standards are analyzed against the normal calibration curve and must be within 10% of their true value to verify linearity.  At a minimum this upper range will be checked 
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every six months or whenever major changes are made to the instrument.  Any sample analyzed with a concentration above 90% of this linear dynamic range must 
be diluted and reanalyzed. 
6. To verify the inter-element correction equations, inter-element correction standards (ICS) are analyzed at the start of the analytic run.  Both the major interfering and the 
interfered with elements are evaluated. 

Cold Vapor Atomic Absorption (CVAA) Spectroscopy 
1. CVAA instrumentation is initially calibrated using a minimum of three standards of 
varying concentrations and a calibration blank.  Initial calibration is performed daily. 
2. The calibration is immediately verified with the analysis of an independent source 
initial calibration verification standard (ICV).  The calibration is verified throughout the 
analytical sequence by analyzing a continuing calibration verification standard (CCV) after every 10 sample analyses. The initial calibration verification standard value must 
be within  10% of the true value whereas the CCV will be considered in control if it 
is within 20% for CVAA analysis. 
3. After initial calibration, a calibration blank (ICB) will be analyzed to check for 
baseline drift or carryover.  The level of analyte detected in the calibration blank 
should be 1 RL.  Calibration blanks (CCB) are analyzed immediately following each 
calibration verification standard analysis. 
4. Following calibration verification, a standard at the reporting limit is analyzed for all 
elements.  Control limits have been set at  and any sample determined to 
have a concentration below this standard is reported as undetected.  Any sample 
determined to have a concentration above the high calibration standard must be 
diluted and reanalyzed. 

Inductively Coupled Plasma Mass Spectrometry (ICP-MS) 
1. Initial standardization is performed daily by analyzing a blank and four multiple 
element standards. 
2. The calibration is immediately verified with the analysis of an independent source 
initial calibration verification standard (ICV).  The calibration is verified throughout the analytical sequence by analyzing a continuing calibration verification standard (CCV) 
after every 10 sample analyses.  The calibration check standard values will be within 
 10% of the true value. 

3. After initial calibration, a calibration blank (ICB) will be analyzed to check for 
baseline drift or carryover.  The level of analyte in the calibration blank must be 1 
RL.  Calibration blanks (CCB) are analyzed immediately following each calibration 
verification standard analysis. 
4. Following calibration verification a standard at the reporting limit (CRI) is analyzed 
for all elements.  Control limits have been set at 0.5RL and any sample determined 
to have a concentration below this standard is reported as undetected. 
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5. The upper limit of the calibration range, linear dynamic range, is established for each analytical wavelength using high level standards.  These standards are 
analyzed daily, or as necessary, against the normal calibration curve and must be 
within 10% of their true value to verify linearity.  Any sample analyzed with a concentration above 90% this linear dynamic range must be diluted and reanalyzed. 
6. To verify the inter-element correction equations, inter-element correction standards (ICS) are analyzed at the beginning of the analytic run.  Both the major interfering 
and the interfered with elements are evaluated. 
 

Inorganic Analyses other than Metals (Conventional Analyses) 
Instrumentation and equipment used in analyzing samples for conventional wet chemical 
parameters (predominantly inorganic anions and aggregate organic characteristics) are 
evaluated through the analysis of either internally prepared primary standards or externally 
derived Standard Reference Materials. 
Depending upon the analysis, calibration is based upon direct stoichiometric relationships, 
regression analysis, or a combination of the two.  Stoichiometry generally involves 
standardization of a titrant against a known primary standard and then the use of that titrant for 
determining the concentration of an unknown analyte (e.g. the use of sodium thiosulfate in the 
iodometric titration of dissolved oxygen).  Regression analysis involves the determination of the 
mathematical relationship between analyte concentration and the response produced by the 
measurement employed.  Regression analysis is used for colorimetric determinations, ion 
specific electrode analysis and ion chromatography.  The curve of response versus 
concentration is fit by the method of least squares using linear, polynomial or logarithmic 
regression dependent upon the pattern of response being measured.  The regression coefficient 
will be greater than or equal to 0.995 for the calibration to be considered acceptable. 
Calibration is repeated as required by the analytical method, ARI’s SOP or specific
instrumentation.  Immediately following calibration, the analysis of an Initial Calibration 
Verification standard (ICV) and Initial Calibration Verification Blank (ICB) verify the standardized 
titrant or the calibration curve.  The verification standard is derived from a source other than that 
used for standardization or development of the standard curve.  The ICV must return a value 
within 10% of its known concentration.  The ICB must be less than the Reporting Limit (RL) or 
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the lowest point on the standard curve, whichever is less.  Initial calibration verification must be 
successfully completed prior to the analysis of samples. 
Calibration verification is repeated after every ten samples processed during an analytical run.  
This Continuing Calibration Verification (CCV) will validate the method performance through an 
analytical sequence.  If the continuing calibration values for either the standard or blank are out-
of-control, the analyst will prepare a fresh CCV standard to verify the outlying condition.  When 
the condition is verified, the analysis will stop and the method will be re-calibrated.  All samples 
run between the outlying CCV and the preceding in-control CCV will be re-analyzed.  In-control 
verification standards and blanks must bracket all samples within an analytical run. 
.
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SECTION 12: DATA VALIDATION and REVIEW 
ARI performs four levels of review on one hundred percent of laboratory data generated.  The 
review process is outlined below and detailed in SOPs 206S-Inorganic Data Review and 207S-
Organic Data Review. 
The four levels of review are: 
 1. Analyst review 

2. Peer review 
 3. Supervisory review 
 4. Administrative review. 
In addition, Quality Assurance coordinates a review of 10% or more of all completed data 
packages for compliance with ARI’s Quality Assurance Plan. The data validation outlined below 
is in addition to the initial project review in Section 7 and QA reviews outlined in Section 11.  A 
determination, at any point during the analysis, reporting, or review process that data may be 
unacceptable, requires a prompt corrective action.  Corrective actions are determined on a case 
by case basis.  Every employee involved in data reporting and review must have knowledge of 
ARI’s quality control requirements and be responsible for identifying occurrences that require
corrective action. 
Two levels of review, such as Peer and Supervisory, may occur concurrently. 
Analyst review: 
Each analyst is responsible for producing quality data that meets ARI s established requirements 
for precision and accuracy and will meet a client’s expectation. 
Prior to sample preparation or analysis an analyst will verify that: 

1. Sample holding time has not expired. 
2. A description of the sample or extract condition is described accurately on the 

laboratory bench sheet. 
3. Specified methods of analysis are appropriate and will meet project required Data 

Quality Objectives. 
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4. Equipment and Instrumentation are in proper operating condition. 
5. Instrument calibration and/or calibration verification are in control. 

During sample preparation or analysis an analyst will: 
1. Verify that Method Blanks and Blank Spike Samples are in control. 
2. Verify that QC (replicate, matrix spike analyses, SRM, etc.) samples meet precision 

and accuracy requirements. 
3. In addition to verifying that quality control requirements are acceptable, the analyst 

will review each sample to determine if any compound of interest is present at levels 
above the calibrated range of the instrument. 

5. Check for data translation or transcription errors 
6. Record all details of the analysis in the appropriate bench sheet or logbook. 
7. Note any unusual circumstances encountered. 

Following the analysis or sample preparation an analyst will: 
1. Examine each sample and blank to identify false positive or false negative results. 
2. Determine whether any sample requires reanalysis due to unacceptable QC. 
3. Review data for any unusual observances that may compromise the quality of the 

data, such as matrix interference 
4. Verify that data entry and calculations are accurate with no transcription errors 
5. Document anomalous results or analytical concerns on the bench sheet, corrective 

action form or Analyst Notes for incorporation into the case narrative. 
6. Note data with qualifying flags as necessary. 
7. Enter reviewed data into Element LIMS, incorporate all necessary sample and quality 

control information into the data package and forward it for further review. 
Peer review: 
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A second analyst trained in the appropriate SOPs will complete a peer review.  Peer review will 
include at a minimum: 

1. Verification that all QA (holding times, calibrations, method blanks, BS, spiked sample 
analyses, etc.) criteria are in control. 

2. Review of the data for possible calculation and transcription errors. 
3. Review bench sheets and analyst notes for completeness and clarity. 
4. Approve the analytical results or recommend corrective action to the laboratory 

supervisor. 
5. All corrections should be saved and data should be re-queried to verify completeness 

before continuing review. 
When a second trained analyst is not available a peer review is not completed. 
Supervisory Review: 
Following analyst and peer review, data is forwarded to the laboratory supervisor for review.  
The supervisor will: 

1. Review the data package for completeness and clarity. 
2. Follow-up on the peer review recommendations. 
3. All corrections should be saved and data should be re-queried to verify completeness 

before continuing review 
Designated reviewers normally perform the peer and supervisory reviews for GC-MS data. 
Administrative Review: 
Administrative review is the final data validation process.  Designated reviewers in the Metals, 
Conventional and Organic laboratories perform administrative reviews.  Personnel performing 
the administrative review are responsible for the final sign-off and release of the data.  
Administrative reviewers release the data to a Project Manager for incorporation into the final 
data deliverable package. 
Administrative review will: 
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1. Verify that the analytical package submitted for reporting is complete and contains all 
necessary information and documentation. 

2. Verify that appropriate and necessary data qualifying flags have been applied (Listed 
in Appendix N). 

3. Verify that method blank and BS data are acceptable, quality control requirements 
are met for surrogates in all samples and blanks, and that all necessary re-analyses 
or dilutions were performed. 

4. Check the technical validity (i.e. are total metal ≥ dissolved metals, is the 
cation/anion balance correct, etc.) of the complete data set. 

5. Verify that all necessary final data reports are generated and that all necessary data 
and documentation are included in the package. 

6. Approve data reports for release. 
11.2 Quality Assurance Review 
10% of all final data packages are reviewed by ARI’s QA staff for QA/QC compliance This
assessment includes, but is not limited to, review of the following areas: 
1. Reporting and analysis requirements 
2. Initial and continuing calibration records 
3. Quality control sample results (method blank, BS, spikes, replicates, reference materials) 
4. Internal and surrogate standard results 
5. Detection and reporting limits 
6. Analyte identifications 
Data review activities are summarized and documented by the reviewer.  The review notes are 
filed with the associated raw data in the project file.  Any QA-related deficiencies identified 
during the data review will be forwarded to the QAM for corrective action. 
.
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SECTION 13: QUALITY CONTROL SAMPLE ANALYSIS AND 
EVALUATION 
Routine analysis of quality control (QC) samples is necessary to assess or validate the quality 
of data produced in ARI’s laboratory.  ARI routinely utilizes the following quality control analyses 
as defined in Section 11.3: 
 1. method blank (MB) 
 2. storage blank (SB) 
 3. surrogate standard analyses (SS) 
 4. blank spike (BS) 
 5. blank spike duplicate (BSD) 
 6. certified reference material (CRM) 
 7. sample (matrix) duplicate (MD) 
 8. matrix spike (MS) 
 9. matrix spike duplicate (MSD) 
The number and type of QC analyses depend on the analytical method and/or the QA/QC 
protocol required for a specific project.  A range of acceptable results is defined for each type of 
QC analysis.  When the results of all quality control analysis are acceptable, the analysis is 
considered to be “in-control” and the data suitable for its intended use. Conversely, quality
control sample results that do not meet the specified acceptance criteria indicate that the 
procedure may not be generating acceptable data and corrective action may be necessary to 
bring the process back “in-control”. 
Detailed information concerning sample preparation batches, QC analyses and surrogate 
standards follow: 
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12.1 Sample Preparation Batch 
All QC samples are associated with a discrete sample preparation batch.  A preparation batch 
is defined as 20 or fewer field samples of similar matrix processed together by the same analysts, 
at the same time, following the same method and using the same lot of reagents.  Additional 
batch requirements may be specified in ARI’s standard operating procedures. Each preparation 
batch is uniquely identified.  All samples, field and QC, are assigned an Element LIMS ID number 
and are linked to their respective preparation batch. Each sample batch will contain all required 
QC samples in addition to a maximum of twenty field samples. 
ARI will accommodate client, QC protocol or QAPP specific sample batching schemes. 
12.2 QC Sample Requirements 
Each preparation batch will include, at a minimum, a method blank (MB) and a blank spike (BS).  
Additional QC samples may be analyzed based upon the specific QC protocol, data deliverable 
or client requirements.  ARI recommends that QC samples used to measure analytical precision 
also be included in each sample batch. These may include: a matrix spike and a matrix spike 
duplicate pair; a sample duplicate and a matrix spike pair or a Blank Spike Duplicate (BSD) for 
comparison with the Blank Spike (BS). 
12.3 QC Sample Definitions 
12.3.1 Method Blank (MB) 
A method blank is an aliquot of water or solid sample matrix that is free of target analytes and 
processed as part of a sample batch.  An acceptable method blank verifies that contaminants or 
compounds of interest are not introduced into samples during laboratory processing.  Method 
blanks are spiked with surrogate standards for all organic analyses. 
ARI defines an acceptable method blank as one that contains no target analytes at a 
concentration greater than ARI’s reporting limit or 5% of an appropriate regulatory limit or 10%
of the analyte concentration in the sample whichever is greatest.  Clients may specify other MB 
acceptance criteria on a project basis. 
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A minimum of one method blank will be included in each preparation batch.  A maximum of 
twenty samples may be associated with one method blank.  An acceptable method blank is 
required prior to analysis of field samples from a preparation batch. 
The results of the method blank analysis will be reported with the sample results. 
12.3.2 Storage Blank (SB) 
Storage blanks are organic-free water samples placed in each volatile organic sample storage 
refrigerator to monitor for possible cross-contamination of samples within the storage units. A 
storage blank from each refrigerator will be analyzed every 7 days.  Storage Blank analyses is 
reviewed by laboratory management and archived in ARI’s Element LIMS. 
12.3.3 Blank Spike Sample (BS) 
A BS is processed as part of each preparation batch, and is used to determine method efficiency.  
A BS is an aliquot of water or solid matrix free of target analytes to which selected target analytes 
are added in known quantities. Analytes spiked into BS samples are listed in ARI’s method
SOPs.  BS samples are spiked with surrogate standards for all organic analyses. 
Following analysis, the percent recovery of each added analyte is calculated and compared to 
historical control limits.  Current control limits are available in Element LIMS.  When calculated 
recovery values for all spiked analytes are within specified limits, the analytical process is 
considered in control.  Any recovery value not within specified limits requires corrective action 
prior to analysis of client samples from the associated preparation batch. 
A minimum of one BS will be prepared for each sample preparation batch.  BS analyses for 
those methods not requiring pre-analysis sample preparation are performed after each 
continuing calibration.  The results of all BS performed are reported with the sample results. A 
maximum of twenty samples may be associated with one BS. 
Clients or QA protocol may require the analysis of a duplicate BS.  When BS duplicates are 
analyzed the failure to meet QC limits of any analyte in either BS will trigger a corrective action. 
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12.3.4 Replicate Analysis 
Replicate analyses are often used to determine method precision. Replicates are two or more 
identical analyses performed on subsamples of the same field sample at the same time.  
Replicate analyses should be performed on samples that are expected to contain measurable 
concentrations of target analytes. 
The calculated percent difference between replicates must be within specified limits or corrective 
actions are required.  Percent differences exceeding the specified limit signal the need for 
procedure evaluation unless the excessive difference between the replicate samples is clearly 
matrix related. 
For inorganic analyses, a minimum of one replicate set is processed for each analytical batch.  
Replicate sample analyses are not routinely performed for organic parameters.  Instead, 
analytical precision is evaluated through the analysis of a duplicate matrix spike sample (MSD). 
In order to perform replicate analyses, ARI’s must receive sufficient volume to prepare the
replicate aliquots. 
Field replicates submitted to the laboratory are analyzed as discrete samples. 
12.3.5 Matrix Spike 
A matrix spike is an environmental sample to which known quantities of selected target analytes 
are added.  The matrix spike is processed as part of an analytical batch and is used to measure 
the efficiency and accuracy of the analytical process for a particular sample matrix.  The analytes 
spiked into MS samples are listed in ARI’s method specific SOPs. MS samples are spiked with
surrogate standards for all organic analyses. 
Following MS analysis the percent recovery of each spiked analyte is calculated and compared 
to historical control limits.  If recovery values for the spiked compounds fall within specified limits, 
the analytical process is considered to be in control. When calculated recovery is outside of 
historical limits corrective action is recommended. 
Matrix spike duplicate (MSD) analyses are often used to measure method precision and 
accuracy.  In this case the relative percent difference (RPD) for recovery of spiked compounds 
is calculated and compared to established criteria. 
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When directed by a client, ARI will prepare a matrix spike and a duplicate with each batch of 
samples for inorganic analysis and an MS/MSD set for each batch of samples for organic 
analyses.  Analyte recovery and RPD values are reported with sample data. 
12.3.6 Certified Reference Material (CRM) 
A CRM is material analyzed and certified by an outside organization to contain known quantities 
of selected target analytes independent of analytical method.  CRMs are normally purchased 
from outside suppliers and are supplied with acceptance criteria.  Analysis of CRM is used to 
assess the overall accuracy of ARI’s analytical process. CRMs are routinely analyzed with each
batch of samples for wet chemistry (conventionals analysis) samples.  External reference 
samples are analyzed after instrument calibration and prior to sample analysis.  Compound 
recovery values not within the specified limit may signal the need to evaluate the analytical 
process.  It is important to realize that certified values in a CRM may be determined using 
analytical methods different from those routinely used by ARI.  For this reason, direct comparison 
of ARI’s results with certified values may not be valid indicator of the laboratory’s proficiency. 
12.3.7 Other Quality Indicators 
In addition to analyzing the quality control samples outlined previously, various indicators are 
added to environmental samples to measure the efficiency and accuracy of ARI’s analytical
process.  Surrogate standards are added to extractable organic samples prior to extraction to 
monitor extraction efficiency.  Surrogate standards are also added to volatile organic samples 
prior to analysis to monitor purging efficiency. Internal standards are added to metals digestates 
for ICP-MS analyses and to organic samples or extracts prior to analysis to verify instrument 
operation. 
The calculated recovery of surrogate analytes is compared to historical control limits to aid in 
assessing analytical efficiency for a given sample matrix. 
12.4 Acceptance Limits / Control Limits 
Acceptance limits provide a means for evaluating whether a process is in control.  Acceptance 
limits are normally calculated from ARI’s historic but may also be specified by in an analytical
method or QA protocol.  These are based on internal, historical data for organic analyses and 
method specified limits for inorganic analyses.  Samples associated with a specific program or 
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contract (such as the USEPA Contract Laboratory Program) are evaluated against 
program/contract-specified criteria.  Routine samples are evaluated against internally generated 
control limits.  Project specific control limits may be used when requested following review and 
approved by laboratory management. 
QC Limits are calculated in Element LIMS using historic data as described in SOP 1005S.  
Control limits will be generated for BS compound recoveries and surrogate recoveries on a 
method / matrix specific basis.  Advisory control limits are utilized for analyses performed on an 
infrequent basis until a sufficient number of usable data points (20 or more) are collected.  
Control limits are updated at least annually, but may be updated more frequently if method or 
instrument changes have been made.  Laboratory control and acceptance limits are published 
in Element LIMS. 
Analysts are required to verify that all QC analyzes are in control when performing an initial data 
review.  All out of control QC recoveries require a documented corrective action.  ARI will not 
use control limits for organic analyses that are greater than 80% for the lower limit or less than 
120% for the upper limit. 
12.5 Control Charts 
Control charts, in conjunction with other control sample analyses, are useful in verifying that an 
analytical procedure is performing as expected.  The control chart provides a pictorial 
representation of how closely control sample results approximate expected values, as well as 
showing analytical trends.  Indicated on the control chart are the mean and upper and lower 
warning and action limits.  The warning and action limits are used to determine whether or not 
an analytical process is in control.  The mean is used to determine whether results obtained for 
a procedure are trending upward or downward, which may ultimately affect the accuracy of 
sample results. 
Control charts are generated from historical data using Element LIMS. The QA Officer will 
coordinate generation of control charts based on laboratory data at least quarterly.  These control 
charts are distributed to and reviewed by section supervisors and managers.  Any significant 
trends or variations in results will be identified, and the source of the trend corrected.  At the 
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bench/instrument level, individual results from quality control samples are evaluated against the 
acceptance limits. 
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SECTION 14: LABORATORY CORRECTIVE ACTIONS AND
REESTABLISHMENT OF CONTROL 
To produce quality data, it is important that all aspects of the analytical process are under control 
and that all specified quality control criteria are met.  Occasionally, however, procedures, 
reagents, standards, and instrumentation fail to meet specified criteria.  Should any of those 
situations occur, the quality of data produced may be compromised.  When procedures no longer 
appear to be in control, sample processing is halted and appropriate actions will be taken to 
identify and rectify any instrument malfunctions or process-related issues.  Prior to resuming 
sample analysis, verification of control is made through the analysis of various control samples.  
Actions taken and observations made during reestablishment of control are fully documented on 
the associated laboratory bench sheet or Analyst Notes form.  Only when control is regained 
and all actions documented will sample processing resume.  This ensures that no results 
generated during the suspect period are reported. 
13.1 Responsibilities 
It is the responsibility of all laboratory personnel involved with sample processing to determine 
whether or not a procedure is in control and to verify that all data are produced under conditions 
that are “in control”. It is at the analytical level that unacceptable conditions are most easily 
detected and corrected.  Laboratory personnel are also responsible for employing and 
documenting all necessary corrective actions taken to regain control of a procedure.  Samples 
processed during suspect periods are reprocessed, and suspect data will be appropriately 
annotated to indicate that it is of questionable quality.  Analytical staff will verify that all data 
submitted for review has been generated under acceptable conditions.  All anomalies are 
documented on the Analyst Notes form and must include such information as: type and source 
of anomaly, reasons for the anomaly, and actions taken to correct the problem.  All personnel 
involved with subsequent and final data review are responsible for verifying that data is 
generated under acceptable conditions.  If suspect data are identified at the review level, 
responsible analysts are contacted to determine whether additional actions (such as reanalysis) 
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will be taken.  In addition, reviewers will confirm that anomalies noted by the analyst were 
addressed and that appropriate corrective actions were taken. 
On occasion, it is not possible to generate data that meet all Quality Control Standards.  This 
may be due to sample volume limitations or sample matrix effects.  It is the responsibility of the 
analytical and data review staff to document these situations and to maintain communication 
with the Project Management staff.  The Project Management staff, in turn, is responsible for 
notifying the client or specifying any additional further action.  Project Managers must also 
ensure that clients fully understand which data are questionable and the why acceptable results 
could not be generated. 
It is the responsibility of the QA Officer to perform regular reviews of corrective action procedures 
to ensure that unacceptable conditions or suspect data will be identified prior to releasing results.  
Section managers and supervisors are responsible for ensuring that appropriate corrective 
action procedures are in place and that all staff members are trained to identify and act upon 
“out of control” situations. 
13.2 Corrective Actions 
There are various stages of the analytical process where the procedure may fall out of control 
and require corrective action.  In general, all procedures and equipment are monitored to verify 
that control is maintained during sample processing.  The following details those stages as well 
as the actions taken to reestablish and verify control. 
Sample Preparation  
During sample preparation, all glassware associated with a specific sample will be clearly 
labeled to eliminate the possibility of sample mix-up or mislabeling.   Laboratory staff will ensure 
that sample-identifying labels are accurately completed and that correct sample identification is 
maintained at all times.  If a sample appears to have been misidentified or mixed with another 
sample during preparation, the suspect samples will be discarded and new aliquots taken.  If 
there is insufficient sample for a second preparation, the situation will be documented on the 
bench sheet and the PM notified immediately. 
Addition of surrogate standards or matrix spiking solutions is carefully monitored to ensure that 
all samples are accurately fortified.  Volumes and standard solution numbers of all standards 
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added to samples are recorded on the bench sheet.  If there is suspicion that a sample has been 
incorrectly spiked a new sample aliquot should be prepared.  If there is insufficient volume for 
re-preparation, the bench sheet is annotated to indicate which samples may be inaccurately 
fortified. 
When sample matrix hinders processing following standard procedures, the section supervisor 
or manager must be consulted for guidance on appropriate actions.  Preparation of less sample 
or alternate procedures may be necessary. Deviations from normal analytical protocols must be 
documented on the bench sheet. 
If at any time during sample preparation, sample integrity appears compromised or a procedural 
error is noted, the sample will be discarded and re-prepared.  If insufficient sample volume is 
available for re-preparation, the situation is documented on the bench sheet and the PM 
immediately notified. 
Calibration and Tuning 
Prior to sample analysis, all analytical instruments are calibrated and tuned to ensure that 
equipment meets criteria necessary for production of quality data.  Analytical instruments must 
meet the calibration criteria specified in ARI’s SOP.  When these criteria are not met, corrective 
actions must be completed.  All corrective actions are accurately and completely documented in 
the “analysts notes” and attached to the calibration data in Element LIMS. The corrective action
must, explain the problem, list actions taken, and document verification that the issue was 
resolved.  Samples will not be analyzed until an initial verification of system performance has 
been made.  When continuing calibration results do not meet criteria, sample analysis will not 
resume until corrective actions are completed and the system re-calibrated. 

GC/MS Analyses - Analysis of the instrument performance check solution (BFB or 
DFTPP) will meet the specified ion abundance criteria.  Initial calibration standards at 
a minimum of five concentrations will meet specified response factor and percent 
relative standard deviation criteria.   It criteria are not met for initial calibration; the system will be inspected for malfunction.  The initial tuning and calibration will be 
repeated, with all necessary corrective actions taken, until calibration criteria are met.   
A check of the calibration curve is performed at the frequency specified in ARI’s SOPor the referenced analytical method.  All response factor criteria must be met.  
Additionally, the percent difference between the initial and continuing calibrations will meet specified criteria.  If criteria are not met, the system will be inspected for 
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malfunction.  The initial tuning and calibration verification will be repeated, with all necessary corrective actions taken, until calibration criteria are met. 
Internal standard responses and retention times for standards will meet specified 
criteria.  Any sample not meeting internal standard criteria will be reanalyzed.  If reanalysis yields the same response and the instrument is determined to be 
functioning correctly, the failure to meet criteria will be attributed to sample matrix interference.  No further re-analyses will be required. 
GC Analyses - Organochlorine pesticide calibrations will be evaluated using criteria 
specified in ARI’s SOPs. The Resolution Check standard must meet resolution criteria and Endrin and DDT breakdown in the Performance Evaluation Mix standard must 
meet criteria.  Initial calibrations will meet percent relative standard deviation criteria.  
If, during the initial calibration sequence, criteria are not met, the system will be inspected for malfunction and the initial calibration be reanalyzed.  Samples are not 
analyzed until all initial calibration criteria are met. 
Continuing calibrations using a mid-level calibration standard or a Performance Evaluation Mix standard are analyzed at the frequency required by the reference 
method. Specific method or matrix requirements are documented in the ARI’s SOPs.If continuing calibration criteria are not met, the system will be inspected for 
malfunction and corrective actions will be taken to bring the system back into 
compliance.  If, after corrective actions, the system is still not in compliance, re-calibration will be performed.  After the system has been successfully corrected or re-
calibrated, all samples previously analyzed between the acceptable and 
unacceptable continuing calibration are reanalyzed. 
If, during the analytical sequence, retention time shifting occurs, the system is 
inspected for malfunction and corrective actions will be taken to bring the system back 
into compliance.  If, after corrective actions, the system is still not in compliance, re-calibration is performed.  After the system has been successfully corrected or re-
calibrated, all samples with retention times outside the specified windows will be reanalyzed.  
For all GC analyses other than chlorinated pesticides, initial calibration standards 
analyzed at a minimum of five concentrations will meet percent relative standard deviation criteria.  If criteria are not met for initial calibration, the system will be 
inspected for malfunction.  The calibration will be repeated, with all necessary 
corrective actions taken, until calibration criteria are met.   
The calibration is verified after every 10 samples.  All percent differences between 
the initial and continuing calibrations must meet specified criteria.  When criteria are 
not met, the system will be inspected for malfunction and re-calibration will be performed.  Samples analyzed between an acceptable and unacceptable calibration 
check will be reanalyzed. 
Metals and Inorganic Analyses - Initial calibrations will be verified by analyzing a calibration check standard immediately after calibration.  The calibration is verified 
throughout the analytical sequence by analyzing a continuing calibration verification 
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standard (CCV) after every 10 sample analyses. The calibration check standard 
values must be within ± 10% of the true value. 
The calibration check standard analyzed after every 10 samples will meet percent 
difference criteria.   If the calibration check standard is not acceptable, the system will be inspected for malfunction and re-calibration will be performed as necessary.  
Samples analyzed between acceptable and unacceptable calibration check standards will be reanalyzed. 

Instrument Blanks 
Prior to sample analysis, instrument and/or calibration blanks may be analyzed and evaluated 
for the presence of target analytes.  When analytes are detected at levels above reporting limits, 
the source of contamination will be identified.  Sample analysis will not commence until analyte 
levels in instrument and calibration blanks are below the reporting limits.  Instrument and 
calibration blanks are analyzed for VOA analysis only if sample carryover is suspected. 
Instrument and calibration blanks may also be analyzed throughout the analytical sequence.  
These will not contain target analytes at levels above the method detection limits for organic 
parameters or the reporting limit for inorganic parameters.  If one or more analytes exceed the 
RL, an additional blank is analyzed.  If analyte levels are still above the method detection limits, 
the system is inspected for malfunctions and the source of contamination identified and 
removed.  Sample analysis will not resume until instrument and calibration blank analyte levels 
are below the RL.  Organic samples analyzed between acceptable and unacceptable blanks will 
be evaluated using the following guidelines: 

If no target analytes are detected in the samples, reanalysis is not be required. 
If sample target analyte levels are above the method detection limits, reanalysis is 
samples at the analyst’s discretion. Reanalysis will be dependent upon theconcentration of the analyte and whether or not there is likelihood that contamination 
results from sample carryover. 
If the analytes present at unacceptable levels in the instrument blank are not of interest or concern in the associated samples, reanalysis may not be required.  This 
is often a consideration for ICP analyses where analytes of concern may be only a 
subset of the possible analytes. 

Methods for the analysis of inorganic analytes require that all samples associated with an 
out of control blank be re-analyzed. 
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Method Blanks (MB) 
Prior to any sample analysis, method blanks are evaluated for the presence of target analytes.  
Acceptance criteria for MBs are published in reference methods or quality systems 
documentation and detailed in ARI’s analytical SOPs. When analytes are detected at or above
acceptance criteria, a corrective action must be initiated. 
Blank Spike Samples 
Prior to sample analysis, a blank spike (BS) will be evaluated to verify that recovery values for 
all spiked compounds are within the specified acceptance limits.  If BS recoveries are out of 
control, corrective action is required.  Corrective actions may include one or more actions from 
a written explanation in the case narrative up to re-preparation and reanalysis of the entire 
sample batch. 
Internal Standards 
Some of ARI’s analytical procedures utilizes an internal standard (IS) to assess method 
performance.  Acceptance criteria for ISs are published in reference methods or detailed in 
quality systems documentation.  If any internal standard does not meet acceptance criteria, a 
corrective action must be initiated as detailed in ARI’s method specific SOPs. 
Surrogate 
Surrogate standards are commonly used to assess method performance.  Acceptance limits for 
surrogate recovery are published in quality systems documentation or reference methods and 
detailed in ARI’s analytical SOPs. When surrogate recovery values are outside acceptance 
limits, a corrective action must be initiated.  Corrective actions are generally method specific and 
may result in repreparation and reanalysis of samples. 
Matrix Spikes 
Matrix spike (MS) analyses are performed when required by specific analytical protocol or client 
request.  MSs are evaluated to verify that recovery values for all spiked compounds are within 
the specified acceptance limits.  If unacceptable recoveries are obtained a corrective action is 
initiated as detailed in ARI’s analytical SOPs. A post-digestion spike analysis will be performed 
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for all metals analyses that must adhere to EPA-CLP guidelines or when specifically requested 
by ARI’s client 
Sample and Matrix Spike Replicates 
When required by analytical protocol or client’s request, sample and matrix spike replicates are
evaluated to verify that percent differences between the replicates are within acceptance limits.  
If unacceptable recoveries are obtained a corrective action is initiated as detailed in ARI’s
analytical SOPs. 
Samples 
In addition to monitoring sample quality control indicators, ARI evaluates samples to determine 
the need for reanalysis.  Conditions considered while evaluating samples are: 
If a target analyte detected in a sample exceeds the upper limit of the instrument calibration 
range, the sample is diluted and reanalyzed.  Dilution and reanalysis continues until the analyte 
concentration falls within the linear range of calibration.  If the sample requires dilution to such 
a level that surrogates are no longer detectable and analytical accuracy is questionable, the 
sample may be re-prepared using less sample. 
Samples will be evaluated for matrix interference that may affect analyte detection and 
quantification.  Appropriate cleanup procedures will be employed to remove interference.  
Samples may be diluted and reanalyzed to minimize background interference.  When 
interference cannot be removed, reported results will be qualified as appropriate. 
When, in an analyst’s judgement, low-level analytes detected in a sample may result from 
carryover, the sample will be reanalyzed.  If analyte levels remain approximately the same the 
initial results will be considered valid.  If analytes are not detected during reanalysis, it will be 
assumed that the initial detection was due to carryover, and the initial results will not be reported. 
If an instrument malfunction or procedural error occurs during analysis, all affected samples will 
be reanalyzed.  If the malfunction appears to be an isolated incident, it will not be necessary to 
inspect the analytical system.  If the malfunction appears to be an ongoing problem, the system 
will be inspected and maintenance/corrective actions performed prior to resuming analysis. 
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Sample Storage Temperatures 
Acceptable temperatures range for samples that require cooling for preservation are 0 C ≤ T ≤
6 C for refrigerators and < -15 C for freezers.  ARI employs an electronic monitoring system to 
record refrigerator and freezer temperatures every 30 minutes.  When a temperature is outside 
the acceptance range, the system sends an e-mail message to the appropriate laboratory 
supervisor and the QA department.  Laboratory Supervisors are responsible for determining why 
the temperature is “out of control” and performing a corrective action.  When the cooling device 
will be “out of control” for more than 30 minutes the samples are temporarily transferred to a
properly functioning cooler or freezer. 
Balance Calibrations and Certified Weights 
Analysts verify and document the accuracy of analytical balances daily before use.  Balances 
must demonstrate a variance of < 5% or 5 mg whichever is less for weights that bracket the 
working range of the balance.  Staff must remove an out of control balance from service and 
notify the laboratory supervisor who will initiate a corrective action.  The balance is retired from 
service until it is repaired and demonstrated to be back in control.  Staff document daily balance 
checks in a balance specific balance log book. 
In addition, ARI outsources an annual service and calibration for each balance to a NIST certified 
vendor. 
Water Supply System 
The water supply for the volatile organic and inorganic laboratories will be monitored daily for 
the presence of contaminants through the analysis of method and/or instrument blanks.  Organic 
contaminants, especially chloroform, are early indicators of the need for preventative 
maintenance.  If organic or other contaminants are detected, the system filters are changed.  
After filters have been changed, an additional aliquot of water will be analyzed to confirm that 
contaminants are no longer present. 
The water supply for the metals laboratory is monitored daily. When the resistivity falls below 18 
megaohm, system maintenance is performed.
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Section 15: LABORATORY EVALUATIONS, AUDITS AND
CORRECTIVE ACTION SYSTEM 
 
14.1 Internal Audits 
Routine evaluations or internal audits of laboratory activities ensure complete and effective 
implementation of established policies, procedures and quality control requirements.    
Findings from the evaluations allow ARI to discover and correct activities not in compliance 
with the laboratory Quality Assurance Program or accreditation program requirements. ARI’s
QAM schedules internal audits on an annual basis following the guidelines in Appendix K. 
Checklists described in SOP 1005S ensure consistent and complete audits.  Deficiencies 
noted during the course of an audit are documented as an issue using ARI’s Corrective
Action System.  Issues are investigated, a root cause analysis performed, and appropriate 
corrective actions implemented.  Follow-up audits ensure that corrective actions have been 
satisfactorily implemented. 
When an audit finding indicates possible errors or deficiencies in analytical data, ARI will 
correct the error and notify all affected clients within 2 working days. 
Activities or procedures routinely audited include: The QAM or designee routinely audits the 
following activities: 
 

Balance verification records 
Sample storage cooler temperature records 
Oven, incubator and water bath temperature records 
Chain of Custody records 
Standard preparation records 
Documentation and Response to Client Complaints 
Chain of Custody Procedures 
Documentation of Computer and Software Revisions 
Calibration records 
Maintenance records 
Control charts 
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Adherence to SOPs and methods 
Support system records (DI water, balances, pipettes, etc.) 
Detailed review of specific analytical methods 
Data package review 
 

14.2 Audits by Outside Agencies (External Audits) 
Agencies that accredit ARI perform periodic assessments (external audits) of laboratory 
procedures and/or QA documentation. These assessments may take place at ARI’s facility
(on-site audits) or may be a review of documents delivered to the assessor’s location (off-
site audits).  External audits provide an independent evaluation of laboratory procedures 
without internal influence or bias.  ARI will review all comments, deficiencies, and areas of 
potential improvement noted by external assessors and implement appropriate corrective 
actions. 
Appendix M lists agencies that accredit and audit ARI’s laboratory. 
14.3 Performance Testing (PT) Analyses 
PT sample analysis is an integral part of ARI’s QA program. PT samples contains specific
analytes in concentrations unknown to ARI personnel. Laboratories obtain PT samples from 
and report analytical results back to a specific PT provider.  The provider compares a 
laboratory’s results with “true” values and reports the results directly to accrediting agencies.
Accuracy of the reported result indicates the laboratory's ability to perform a given analysis.  
Performance Testing (PT) sample analysis is a means of evaluating individual performance 
as well as the overall analytical system.  PT sample analysis is a requirement of certification 
and accreditation programs.  ARI routinely analyzes two PT samples annually for each of its 
accredited analyte/matrix combinations. 
ARI initiates a corrective action for reported PT results outside of the PT providers 
acceptance ranges. 
ARI also uses PT analyses to document the analytical proficiency of individual analysts. 
14.4 Quality Assurance Reports to Management and Staff 
 In order to ensure that laboratory managers are kept apprised of quality related activities 
and laboratory performance on an ongoing basis, quality assurance is discussed each week 
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during the ARI Staff Meeting that includes executive and supervisory staff.  The agenda, at 
a minimum includes: 
 1.  Information concerning current and ongoing internal and external audits 
 2.  Status and results of current or ongoing internal or external proficiency analyses 
 3.  Identification of Quality Control problems in the laboratory 
 4.  Information on all ongoing Corrective Actions 
 5.  Current status of external certifications 
 6.  Current status of the Staff Training Program 
 7.  Outline of new and/or future Quality Assurance Program initiatives 
 
The application of the above combined activities provides comprehensive monitoring and 
assessment of laboratory performance, and ensures that all data produced by ARI will be 
of the highest possible quality. 
 
14.5 Annual Management Review 
In the last quarter of each year, executive management will perform a comprehensive 
review of ARI quality system and analytical procedures to assess their continued suitability 
and effectiveness.  Management will consider the following during the review process: 

1. Suitability of policies and procedures 
2. Reports from management and supervisory personnel 
3. Results of internal audits 
4. Corrective and preventative actions 
5. Results of recent external quality systems audits 
6. PT results 
7. Changes in volume and type of analyses performed 
8. Client Feedback 
9. Complaints 
10. Recommendations for Improvement 
11. Other relevant factors such as quality control activities, available resources and 

analyst training 
 
14.6 Corrective Action System 
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The Corrective Action System is an electronic system used by ARI to record errors,
omissions or other issues of concern and document corrective and preventative
actions taken in response to those issues. The details of the system are discussed in
SOP 1005S. 
Corrective Actions are initiated when any deficiencies or concerns are noted in the laboratory 
QA program through any of the following mechanisms: 

1. Internal Assessments. 
2. External Assessments. 
3. Out of Control PT results. 
4. Review of Analyst Notes. 
5. Employee concerns or observations. 
6. Anonymous Reports using Solvanon 
7. Management Review. 
8. Client complaints or concerns. 

  After discussing the issue with the appropriate personnel, the filed corrective actions are 
discussed in the weekly workload meeting with all managers and supervisors and included 
on the QA Quarterly report. As the issues are worked on and documented in the system, 
key personnel are kept informed of status via automatic email updates. The goal is to resolve 
all issues in a thorough and timely manner. 
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Section 16: APPENDICES 
  
A. Laboratory Organization and Key Personnel Resumes 
B. Training and Demonstration of Proficiency C. Laboratory Facilities 
D. Laboratory Instrumentation and Computers 
E. Standard Operating Procedures 
F. Sample Collection Containers, Preservation and Holding Times 
G. Laboratory Workflow H. Analytical Methods 
I. Method Detection Limits and Reporting Limits 
J. Quality Control Recovery Limits 
K. Internal Audit Schedule 
L. Laboratory Accreditations 
M. Data Reporting Qualifiers N. Standards for Personal Conduct 
O. QA Policies 
P.  References 
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Appendix A 
 Laboratory Organization Chart 

and Key Personnel Resumes 
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KEY PERSONNEL RESUMES 
 

Mark Weidner 
Laboratory Technical Director 

Profile 
Mr. Weidner co-founded Analytical Resources, Inc., along with Brian Bebee, Sue Dunnihoo and 
David Mitchell.    Prior to his co-founding of ARI in 1985, Mr. Weidner was the Head Mass 
Spectroscopist at Michigan State University and an instructor at the Finnigan Institute.  As 
Laboratory Director, Mr. Weidner is responsible for overall laboratory performance, as well as 
facility expansion and major purchasing. Mr. Weidner is intimately familiar with all operational 
and analytical aspects of ARI and initiated many of the procedures currently in use. 
Education: 
M.S., Medicinal Chemistry, Purdue University, W. Lafayette, IN (1978) 
B.S., Biochemistry, Michigan State University, E. Lansing, MI (1975) 
Experience: 
Laboratory Director/Co-founder, Analytical Resources, Inc., Seattle, WA (1985 to present). 
Senior Chemist, City of Seattle, Seattle, WA (1981 to 1985). 
Instructor, Finnigan Institute, Cincinnati, OH (1979 to 1981). 
Mass Spectroscopist, Michigan State University (1978 to 1979). 
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Brian Bebee 
Technical Director-Organics Division 

Profile: 
Mr. Bebee co-founded Analytical Resources, Inc., along with Mark Weidner, Sue Dunnihoo, and 
David Mitchell.  Prior to his co-founding of ARI, Mr. Bebee had gained extensive GC/MS 
experience as a GC/MS Chemist at the Municipality of Metropolitan Seattle, (METRO).  When 
he co-founded ARI in 1985, Mr. Bebee became the Organics Division Manager until 1993, when 
he assumed the position of Laboratory Manager.  As Laboratory Manager, Mr. Bebee is 
responsible for the day-to-day laboratory operations, including personnel, instrument, and 
procedural concerns.  He is also responsible for the direct supervision of the Volatile and 
Semivolatile Laboratories. 
Education: 
A.A., Oceanography, Marine Biology, Biology, Shoreline Community College (1973). 
Experience: 
Laboratory Manager, Analytical Resources, Inc., Seattle, WA (1987 to present). 
Organics Division Manager/Co-founder, Analytical Resources, Inc., Seattle, WA (1985 to 1987). 
GC/MS/DS Operator, Municipality of Metropolitan Seattle, Seattle, WA (1980 to 1985). 
Senior Water Quality Technician, Municipality of Metropolitan Seattle (METRO), Seattle, WA 
(1976 to 1980). 
Water Quality Technician, Municipality of Metropolitan Seattle (METRO), Seattle, WA (1973 to 
1976) 
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David Mitchell 
 

Quality Assurance Manager 
 
Profile: 
Mr. Mitchell co-founded Analytical Resources, Inc., along with Mark Weidner, Sue Dunnihoo, 
and Brian Bebee.  Prior to his co-founding of ARI, Mr. Mitchell had gained extensive experience 
in environmental chemistry as Senior Chemist and Trace Organics Laboratory Supervisor at the 
Municipality of Metropolitan Seattle (METRO). His responsibilities include the management of 
ARI’s Quality Assurance/Quality Control Program.  
Education: 
Graduate Work in Chemistry (Organic/Biological), University of Wyoming, Laramie, WY (1970 
to 1974). 
B.S., Chemistry, Upper Iowa College, Fayette, IA (1970) 
Experience: 
Quality Assurance Manager, Analytical Resources Inc., Seattle, WA (1998 to Present) 
Client Services Manager, Analytical Resources Inc., Seattle WA (1987 to 1998)  
Vice President/Co-founder of Analytical Resources, Inc., Seattle, WA (1985 to 1987). 
Senior Chemist, METRO Trace Organics Laboratory, Seattle, WA (1979 to 1985). 
Research Associate, Northwestern University Medical School (1974 to 1979). 
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Susan Dunnihoo 
 

Chief Operating Officer 
Profile: 
Ms. Dunnihoo co-founded Analytical Resources, Inc., along with Mark Weidner, Brian Bebee, 
and David Mitchell.  Prior to her co-founding of ARI, Ms. Dunnihoo had gained extensive 
experience in environmental chemistry through her work at Laucks Testing Laboratories, the 
City of Tacoma, and the Municipality of Metropolitan Seattle (METRO).  As Director of Client 
Services, Ms. Dunnihoo is responsible for assisting project managers in responding to the needs 
of ARI clients, and for communicating to the laboratory the analytical capabilities that required 
to satisfy future client needs.  Ms. Dunnihoo also acts as project manager for a number of 
projects. 
 Education 
Graduate work in Chemical Oceanography, University of Washington (1976-1980) 
ACS Certified BA, Chemistry, Augsburg College, Minneapolis, MN (1976) 
Experience 
Director, Client Services, Analytical Resources, Inc., Seattle, WA (2007-present) 
Client Services Manager, Analytical Resources, Inc., Seattle, WA (1998-2007) 
Computer Services Manager, Analytical Resources, Inc., Seattle, WA (1985 to 2000) 
Corporate Secretary, Analytical Resources, Inc., Seattle, WA (1985 to present) 
Chemist, Laucks Testing Laboratories, Seattle, WA (1983 to 1985) 
Chemist, City of Tacoma, Plant II, Tacoma, WA (1982 to 1983) 
GC/MS/DS Operator, METRO TPSS Lab, Seattle, WA (1980 to 1982) 
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Eric Larson 
 

Technical Director-Inorganic Division 
 
Profile: 
Mr. Larson oversees ARI's Inorganic Division, which includes Metals Sample Preparation, the 
Metals Instrument Laboratory, the Conventional Wet Chemistry Laboratory and the inorganic data 
group.  As a Section Manager, Mr. Larson holds the final authority in decisions concerning 
implementation of QA policy, with the contributions of the Laboratory Director, Laboratory 
Manager, QA Manager and Project Managers. 
 
Mr. Larson has extensive experience in the environmental chemistry field, with an emphasis in 
inorganic analyses.  Mr. Larson has extensive experience developing and maintaining both in-
house proprietary methods and more routine methods and protocols (EPA, Standard Methods, 
etc.). He is experienced with the operation, maintenance, and repair of a large number of 
laboratory instruments. 
 
Experience 
 
2015-present ARI Inorganic Division Manager 
2012-2015 ARI Metals Chemist 
2011-2012 Product Specialist, Shimadzu 2010-2011 Laboratory Technician, City of Largo 
1996-2008 Environmental Program Manager 
 
Education 
 
1988 B.A. Chemistry – University of Washington 
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Appendix B 
Training 
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Qualification Requirements 
In addition to on-the-job training, ARI recommends a specific level of education and experience 
for the following positions: 
GC/MS Laboratory Supervisor A Bachelor’s degree in chemistry or scientific/engineering discipline, three

years’ experience operating GC/MS systems and one year supervisory
experience. 

GC Laboratory Supervisor A Bachelor’s degree in chemistry or scientific/engineering discipline, three 
years’ experience operating GC systems and one year supervisory
experience. 

Sample Preparation Laboratory Supervisor A Bachelor’s degree in chemistry or scientific/engineering discipline, three
years’ experience in organic sample preparation and one year supervisory 
experience. 

Data Systems/LIMS Manager A Bachelor’s degree with four or more computer-related courses and three years’ experience in systems management or programming. A minimum of
one year experience with software utilized for laboratory report generation is 
also recommended. 

Programmer Analyst A Bachelor’s degree with four or more computer-related courses and two 
years’ experience in systems or application programming. A minimum of one
year experience with software utilized for laboratory report generation is also recommended. 

Quality Assurance Officer A Bachelor’s degree in chemistry or a scientific/engineering discipline and
three years of laboratory experience, including one year of applied 
experience with quality assurance. 

Project Manager A Bachelor’s degree in chemistry or a scientific/engineering discipline and
three years of laboratory experience, including one year of applied 
experience with quality assurance. 

 GC/MS Chemist A Bachelor’s degree in chemistry or a scientific/engineering discipline and at
least one year experience operating a GC/MS system.  Three years of 
GC/MS operations and spectral interpretation experience may be substituted 
in lieu of educational requirements. 

Mass Spectral Interpretation Specialist 
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A Bachelor’s degree in chemistry or a scientific/engineering discipline and
participation in training course(s) in mass spectral interpretation.  Also, at 
least two years of experience in mass spectral interpretation is 
recommended. 

Purge and Trap Expert A Bachelor’s degree in chemistry or a scientific/engineering discipline andone year experience operating a purge and trap type liquid concentrator 
interfaced to a GC/MS system. 

GC Chemist A Bachelor’s degree in chemistry or a scientific/engineering discipline and at least one year experience operating a GC system.  Three years of GC 
operations and maintenance experience may be substituted in lieu of 
educational requirements. 

Pesticide Analysis Expert A Bachelor’s degree in chemistry or a scientific/engineering discipline and at 
least one year experience operating a GC system.  Three years of GC  
operations and spectral interpretation experience may be substituted in lieu of educational requirements. 

ICP Spectroscopist A Bachelor’s degree in chemistry or a scientific/engineering discipline and
Four years of applied experience with ICP analysis of environmental 
samples.  Four years of ICP experience may be substituted in lieu of educational requirements. 

ICP Operator A Bachelor’s degree in chemistry or a scientific/engineering discipline and
one year of experience operating and maintaining ICP instrumentation.  Three years of ICP experience may be substituted in lieu of educational 
requirements. 

Atomic Absorption (AA) Operator  A Bachelor’s degree in chemistry or a scientific/engineering discipline and
one year of experience operating and maintaining graphite furnace and cold vapor AA instrumentation.  Three years of AA experience may be substituted 
in lieu of educational requirements. 

Conventionals (Classical Chemistry) Analyst  A Bachelor’s degree in chemistry of a scientific/engineering discipline and
one year of experience with classical chemistry procedures.  Three years of classical chemistry experience may be substituted in lieu of educational 
requirements. 

Sample Preparation Expert A high school diploma and one college level course in chemistry.  One year of experience in sample preparation is also recommended. 
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Appendix C 
Laboratory Facilities 
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ANALYTICAL RESOURCES INC. occupies a total of 23,500 square feet of floor space located 
at 4611 S. 134th Place in Tukwila, Washington.  The laboratory facility, constructed between 
September 2001 and June 2002, includes: 

•  State-of-the-art heating, ventilation and air conditioning (HVAC) systems to ensure a 
clean comfortable working environment while maintaining air flow balance designed to 
minimize the possibility of sample cross contamination between laboratory areas. 

•  A central service area provides space for five walk-in coolers (356 ft2 total), and a small 
walk-in freezer, metals archive storage, and sample cooler storage.  A 400  ft2. walk-in 
freezer covered by a mezzanine for dry storage was added in 2005. 

•  A data network linking all workstations to a centralized server room.  All connections are 
made to managed switches and hubs and are protected by the latest firewall technology 
and uninterruptible power supplies.  

•  Distribution systems to deliver pressurized Air, Zero Grade Air, Argon, Helium, Hydrogen, 
Nitrogen and to the laboratory areas from a central location. 

•  A system to deliver ASTM Type 1 water directly to sinks in each laboratory area.  Water 
is purified by filtration, ion exchange and reverse osmosis and continuously re-circulated 
through a filtration + ion exchange + UV radiation polishing loop that delivers water directly 
to the laboratories. 

•  An isolated and ventilated hazardous waste storage area. 
•  An electronic repair shop and storage room. 
•  Alarm monitored fire sprinkler and intrusion detection systems  

The facilities are divided into five functionally-distinct sections as detailed below: 
 1) The Organics Division features three main laboratory areas as described below: 

•  The Organics Extraction Laboratory (2400 ft2.) is utilized to isolate and concentrate 
organic compounds from various environmental sample matrices.  The laboratory contains approximately 200 linear feet of bench space and nine fume hoods. It is 
equipped with two gel permeation chromatographs, an accelerated solvent extractor 
(ASE) and a gas chromatograph for extract screening purposes. The laboratory includes a separate area for extraction of aqueous samples, a glassware cleaning area and 
individual workstations for the laboratory supervisor and analyst. 

•  The Semivolatile Organics Analysis Laboratory (3000 ft2) has 124 linear feet of instrument bench space plus personal workstations.  The Laboratory is equipped with seven Gas 
Chromatographs (GCs) with six GC-MS instruments, one High Resolution GC/MS 
(HRGC-MS) and a fume hood for preparation of standard solutions and dilution of samples.  Each gas chromatograph is individually vented to the outside for removal of 
heat and potentially contaminated GC exhaust gases. 

•  The Volatile Organics Analysis (VOA) Laboratory (2500 ft2) houses seven GC-MS and 
two GC-PID instruments dedicated to volatile organics analysis.  Each instrument is vented to the outside. The laboratory area includes two fume hoods, a sample/standards 
preparation area, a TCLP preparation/tumbler room and sample holding refrigerators.  
The HVAC system maintains a positive air pressure in the laboratory using filtered air from outside of the building.  This eliminates the possibility of cross contamination of 
samples with solvents from other areas of the laboratory.  
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2) The Inorganic Division includes a Trace Metals Laboratory and the Conventional Analyses 
Laboratory: 

•  Trace Metals Laboratory (3000 ft2) o The Metals Preparation Laboratory (1200 ft2) contains four 8-foot polypropylene 
fume hoods.  An additional eight-foot polypropylene laminar flow fume hood is 
housed in a separate Class 1000 clean room.  The lab is equipped with tumblers, 
hot-plates, digestion blocks, facilities for glassware cleaning, and two spectrophotometers for cold vapor analysis of mercury, a TCLP tumbler room, and 
storage areas. o The Metals Instrument Laboratory (1300 ft2) features two inductively coupled argon 
plasma spectrometers (ICP) for simultaneous analysis of metals species, and two ICP-mass spectrometers for analysis of metals species at low detection levels. o A 500 ft2. Office provides desk area for Trace Metals laboratory personnel. 

•  The Conventional Analyses (Wet Chemistry) Laboratory (2500 ft2) contains approximately 
200 linear feet of bench space, eight fume hoods and includes a separate microbiology 
lab.  Instruments in this lab include two Rapid-Flow Analyzers, two TOC analyzers, two 
ion chromatographs, two uv/visible spectrophotometers, and various other equipment necessary for the evaluation of inorganic parameters. 

 
3) The Sample Receiving Facility consists of an area to accept and log-in samples to ARI’s

Laboratory Information Management System (LIMS) and an area to prepare and ship 
sampling supplies. 

•    The Sample Receiving Facility (1000 ft2) is equipped with two fume hoods, and 70 feet 
of bench space. Four computer terminals are available to log samples into ARI’s LIMS. 

•  The Sampling Containers Facility (500 ft2) is used to prepare sampling containers for 
shipment to ARI’s client designated locations.  

4) Administrative Areas (8600 ft2) include: 
•  The Quality Assurance Section 
•  Executive Offices 
•  Project Management Section 
•  The Human Resources Section 
•  The Computer Services Section 
•  One Conference Room 
•  A Lunch Room 
•  Several Storage Areas 
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Appendix D 
 

Laboratory Instrumentation 
And Computers 
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 LABORATORY INSTRUMENTATION and COMPUTERS 

 
 Organic Extractions Laboratory Equipment  
 
(MARS 1) CEM MARS™ (2008) – Microwave extraction apparatus. 
 
(MARS 2) CEM MARS™ (2010) – Microwave extraction apparatus.  
(MARS 3) CEM MARS™ (2011) – Microwave extraction apparatus. 
 
(GPC 1) Varian Prostar 410 – Fluid Metering Inc. pump and ISCO UA-5 UV detector equipped 
with a 26 position autosampler used for clean-up of samples prior to final analysis. 
 (GPC 2) Varian Prostar 410 – Fluid Metering Inc. pump and ISCO UA-5 UV detector equipped 
with a 26 position autosampler used for clean-up of samples prior to final analysis. 
 (GPC 3) Varian Prostar 410 – Fluid Metering Inc. pump and ISCO UA-5 UV detector equipped 
with a 26 position autosampler used for clean-up of samples prior to final analysis.  
Zymark Turbo-Vap LV (1999) - 24 place  
Zymark Turbo-Vap LV (2002) - 24 place 
 
Zymark Turbo-Vap LV (2007) - 24 place  
Biotage Turbo-Vap II (2014) – 24 Place 
 
Zymark Rapid Trace Solid Phase Extraction Workstations (2007) - 13 each 
 Dioxin Extractions Laboratory Equipment  
 Zymark Turbo-Vap LV (2010) - 24 place 
 Rotovap R-205 with V-805 Vacuum Controller (2010) – 2 each 
 
Glas-Col Combo Heating Mantle (2010) – 6 place – 3 each  
Vacuum Manifold – 6Place (2010) – for SPE 
 
 Gas Chromatograph - High Resolution Mass Spectrometer 
(GC/HRMS) 
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(HR1) Waters Autospec Premier (2009) – An HRGC-HRMS system with Masslynx Version 4.1 
data acquisition & quantitation software. System includes an Agilent 7890A GC and 7683B 
autosampler.  
(HR2) Waters Autospec Ultima (2015) – An HRGC-HRMS system with Masslynx Version 4.1 
data acquisition & quantitation software. System includes an Agilent 6890 GC and 7683B autosampler. 
 Gas Chromatograph - Mass Spectrometers (GC/MS) 
 (NT2) Hewlett Packard (1999) – A GC-MS system networked with a Windows 2012 Server 
running Thruput Target 4.145 data analysis software. System includes Agilent 6890 GC, 5973 
MSD, a Teledyne Tekmar Atomx Purge and Trap for VOA analysis of aqueous or solid samples. 
 
(NT3) Hewlett Packard (1999) – A GC-MS system networked with a Windows 2012 Server 
running Thruput Target 4.145 data analysis software.  System includes an HP 6890 Plus GC, an HP 5973 MSD, an OI Analytical Eclipse 4660 and a Varian Archon autosampler for VOA 
analysis of aqueous or solid samples. 
 
(NT5) Hewlett Packard (2002) – A GC-MS system networked with a Windows 2012 Server 
running Thruput Target 4.145 data analysis software.  The system is equipped with an HP 6890N GC, an HP 5973N MSD, a Teledyne Tekmar Atomx Purge and Trap for VOA analysis of 
aqueous or solid samples.  
(NT6) Hewlett Packard (2002) – A GC-MS system networked with a Windows 2012 Server 
running Thruput Target 4.145 data analysis software.  The system includes an HP 6890 Plus 
GC, an HP 5973 MSD and an HP 7683 autosampler.  
(NT7) Hewlett Packard (2007) – A GC-MS system networked with a Windows 2012 Server 
running Thruput Target 4.145 data analysis software.  The system is equipped with an HP 6890 
GC, an HP 5973N MSD, a Varian Archon autosampler and Tekmar Stratum. 
 (NT8) Agilent (2008) – A GC-MS system networked with a Windows 2012 Server running 
Thruput Target 4.145 data analysis software.  The system is equipped with Agilent 6890N GC, 
5975C MSD, and 7683 autosampler.  
(NT10) Agilent (2008) – A GC-MS system networked with a Windows 2012 Server running 
Thruput Target 4.145 data analysis software.  The system is equipped with Aglient 6850 GC, an Agilent 5975C inert MSD and an Agilent 6850 autosampler. 
 (NT11) Hewlett Packard (2009) - A GC-MS system networked with a Windows 2012 Server 
running Thruput Target 4.145 data analysis software.  The system includes an Agilent 6890 N 
GC, an HP 5973N MSD and an HP 7683 autosampler.  
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(NT12) Hewlett Packard (2011) - A GC-MS system networked with a Windows 2012 Server 
running Thruput Target 4.145 data analysis software.  The system includes a Hewlett-Packard 
6890 GC, an HP 5973N MSD and an HP 7683 autosampler. 
 (NT14) Hewlett Packard (2014) - A GC-MS system networked with a Windows 2012 Server 
running Thruput Target 4.145 data analysis software.  The system includes an Agilent 7890A 
GC, an HP 5975C Inert MSD and an HP 7683 autosampler.  
(NT15) Hewlett Packard (2014) - A GC-MS system networked with a Windows 2012 Server 
running Thruput Target 4.145 data analysis software.  The system includes an Agilent 6850 GC, an HP 5975C MSD and a Teledyne Tekmar Atomx Purge and Trap for VOA analysis of aqueous 
or solid samples.  
(NT16) Agilent (2015) - A GC-MS system networked with a Windows 2012 Server running 
Thruput Target 4.145 data analysis software.  The system includes an Agilent 7890B GC, an Agilent 5977A MSD and a Teledyne Tekmar Atomx Purge and Trap for VOA analysis of aqueous 
or solid samples. 
Gas Chromatographs 
 
(OE-GC1) Hewlett Packard 5890 Series II (2003) – A GC system equipped with both FID and ECD detectors, capillary injectors, an autosampler and ChemStation.  Used for screening 
samples before full extraction.  
(OE-GC2) Hewlett Packard 6890 Series II (2014) – A GC system equipped with both FID and 
ECD detectors, capillary injectors, an autosampler and ChemStation.  Used for screening 
samples before full extraction. 
 
(FID3A, B) Hewlett Packard 6890 (1996) – A GC system equipped with dual FID detectors, two capillary injectors, a dual tower HP 6890 autosampler, and Agilent ChemStation data 
system. 
 (FID4A, B) Hewlett Packard 6890 (1996) – A GC system equipped with dual FID detectors, 
two capillary injectors, a dual tower HP 6890 autosampler, and HP ChemStation data system.  
(PID 1) Hewlett Packard 5890 Series II – (2006) –A GC system equipped with PID and FID 
detectors in series, a Teledyne Tekmar Atomx sample concentrator and HP ChemStation data system. 
 
(ECD5) Hewlett Packard 6890 (2002) – A GC system equipped with dual µECD detectors, an HP 7683 autosampler and an HP ChemStation data system. 
 (ECD6) Hewlett Packard 6890 P (2008) – A GC system equipped with dual µECD detectors, 
an Agilent 6890 autosampler and an HP ChemStation data system. 
 (FID6) Hewlett Packard 5890E Series II (2008) – A GC system equipped with dual FID 
detectors, an HP 7694 headspace autosampler and HP ChemStation data acquisition system. 
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(FID7) Agilent 6850 (2008) – A GC system equipped with a single FID detectors, an Agilent 
6850 autosampler and HP ChemStation data acquisition system. 
 (ECD7) Hewlett Packard 6890 (2008) – A GC system equipped with dual µECD detectors, an 
Agilent 6890 autosampler, and HP ChemStation data system. 
 (ECD8) Hewlett Packard 6890N – (2011) – A GC system equipped with dual µECD detectors, 
an Agilent 7683 autosampler, and HP ChemStation data system. 
 (FID8) Agilent 6890N (2008) – A GC system equipped with a dual FID detectors, an Agilent 
7683B autosampler and HP ChemStation data acquisition system.  
(ECD9) Hewlett Packard 7890 – (2015) – A GC system equipped with dual µECD detectors, 
an Agilent 7693 autosampler and an HP ChemStation data system. 
Inorganic Instrumentation 
 Perkin-Elmer NexIon 300D ICP-MS (2011) - A completely automated reaction cell & collision 
cell ICP-Mass Spectrometer with Elemental Scientific SC-2 Fast autosampler and multitasking 
software.  
Perkin-Elmer NexIon 350D ICP-MS (2015) - A completely automated reaction cell & collision cell ICP-Mass Spectrometer with Elemental Scientific SC-2 Fast autosampler and multitasking 
software. 
 
Perkin-Elmer Optima 7300DV ICP (2009) – Automated dual view simultaneous ICP with an 
Elemental Scientific SC-2 Fast autosampler system 
 Perkin-Elmer Optima 4300 ICP (2001) - A completely automated dual view simultaneous ICP 
with auto-sampler and multitasking software. 
 CETAC M-6000A Mercury Analyzer (2000) – A fully automated high sensitivity cold vapor 
atomic absorption instrument dedicated to trace and ultratrace Mercury analysis.  System is computer controlled with windows base software and an auto-sampler. 
 
Leeman Labs Hydra II Mercury Analyzer (2016) – A fully automated high sensitivity cold vapor atomic absorption instrument dedicated to trace and ultratrace Mercury analysis.  System is 
computer controlled with windows base software and an auto-sampler. 
 Dionex Ion Chromatography DX 500 (1997) – A fully automated system with an auto-sampler 
for quantitative anion analyses. The system is computer controlled using Peaknet software.  
Dionex Ion Chromatography 2100 (2009) – A fully automated system with an auto-sampler 
for quantitative anion analyses. The system is computer controlled using Chromeleon CHM-2 Version 7.0 software. 
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Shimadzu UV1800 (2016) - UV-VIS Spectrophotometer used for quantitative conventionals 
analysis. 
 
Shimadzu UV1800 (2016) - UV-VIS Spectrophotometer used for quantitative conventionals analysis. 
 
Lachat QuickChem 8000 Flow Injection Analyzer (2003) – Automated flow injection instrument dedicated to low level nutrient analysis 
 
Lachat QuickChem 8500 Flow Injection Analyzer (2007) – Automated flow injection instrument dedicated to low level nutrient analysis 
 Dohrmann Apollo 9000 (2009) - Total Organic Carbon (TOC) Analyzer, including a boat 
sampler for solids analysis. 
 Shimadzu TOC-LCSH (2014) - TOC analyzer with autosampler for aqueous samples. 
 
Accumet AR60 (2013) - pH Meter  
Accumet XL60 (2011) – ISE/pH Meter 
 ORION Model 115 (2010) – Conductivity Meter 
 ORION 5 Star (2014) – RDO Meter 
 
Hach Ratio 2100N - Turbidimeter  
Kontes Midi-Vap Cyanide Distillation Systems (3 each)(1995-2008) – Each of the systems 
is capable of simultaneously distilling up to 10 samples for cyanide analysis using small sample aliquots.   
 
Centrifuge (1987) - Beckman Model GP with swinging bucket rotor and inserts for 250 ml bottles 
and scintillation vials 
 Aim 600 Block Digestion System (2006) with Controller 
 
Environmental Express Hot Block digestion blocks (10 ea.) (1999-2008) for digestion of 
samples prior to trace metals analysis. 
 
Hach COD Digestion Blocks (2 each)  
Incubators: VWR Model 2020 (2each) BOD incubator 
  Precision Model 2860 Coliform Incubator Oven 
  Precision Model 2862 Coliform Incubator Oven 
  Thermolyne Coliform Water Bath Incubator  
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Netw ork Infrastructure
ARI has a Windows Active Directory network that handles all user authentication, access control, and services. User profiles are created on the AD server and permissions are 
assigned per roles and responsibilities and group and user levels. The primary server 
combines three virtual machines, each one individually handling database, file, and LDAP 
services. The stack is managed through a HyperV hypervisor. The entire stack is backed up 
locally, with incremental snapshots taken every 30 minutes daily and a full synchronization every morning. The full synchronization is pushed to a cloud storage service, Datto, for secure, 
offsite storage. ARI uses Key Methods for additional IT support outside the scope of internal 
staff. 
 
ARI uses Element, developed by Promium, as a Laboratory Information Management System. 
All data related to sample control, preparation, analysis, reporting, and business operations are retained on this system. User profiles, separate from those on the domain, are used to control 
access to the different functions of the application and users can be granted read/write 
permission as needed to fulfill their duties. The application is fully supported by Promium and administrative users have access to the staff engineers. ARI employs a full-time Element 
developer to build reports and queries needed for reporting data to end users and implementing controls and processes needed for operational flow. Most changes, including additions and 
deletions, in Element are audited and can be reviewed by management. 
 
Office 365 hosting is used for all e-mail, messaging, and file sharing services. It’s centrally
managed by ARI IT staff and has a full suite of access control and auditing tools. General lab 
documentation is controlled via the SharePoint application of Office 365, allowing for document control and versioning. 
 
All servers are secured in a locked room where only management and IT staff have access.  Some users have external access to the network but this is limited to current employees and 
only through an end-to-end encrypted VPN service, NetCloud.  
Note: Extensive in-house replacement parts are available for lab instruments and computers, 
including spare circuit boards.  A majority of all service maintenance is performed by ARI employees. 
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Appendix E 
 Analytical Methods 
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ORGANIC ANALYSES
 Parameter Methods Technique  
Volatiles (GC/MS) 524.3/624/8260 CGC/MS  Low Level Vinyl Chloride & 
 1,1 – Dichloroethene GC-MS-SIM 
 Volatiles (GC)  
Volatile Aromatics 602/8021B GC/PID 
 
Semivolatiles (GC/MS) 
Semivolatile Organics 625/8270D GC/MS Polynuclear Aromatic  Hydrocarbons (PNA/PAH) 625/8270D
 GC/MS-SIM 
Butyl Tin Species Krone (1988) GC/MS-SIM  
Pesticides/GC Analyses  
Chlorinated Pesticides 608/8081A GC/ECD Aroclors/PCBs 608/8082 GC/ECD 
PCB Congeners ARI Method GC/ECD 
Phenols 604/8041 GC/FID 
Chlorinated Phenols 8041 (mod) GC/ECD 
Pentachlorophenol 8151A (mod) GC/ECD Organophosphorous Pesticides 614/8141A GC/NPD 
Chlorinated Hydrocarbons 612/8121 GC/ECD 
Glycols ARI Method(SOP 426S R2) GC/FID 
Hydrocarbon ID NWTPH-HCID GC/FID 
Gasoline Range Hydrocarbons (N)WTPH-G/AK101/WI-GRO GC/FID 
Diesel Range Hydrocarbons (NWTPH-D/AK102/WI-DRO) GC/FID Extractable Petroleum  
Hydrocarbons WDOE 6/1997 GC/FID 
Volatile Petroleum    Hydrocarbons WDOE 6/1997 GC/PID 
 Organic Sample Preparation and Clean Up 
TCLP / SPLP Extraction  1311 / 1312 
Sonication  3550B Soxhlet  3540C 
Accelerated Solvent Extraction (ASE)  3545B 
Separatory Funnel  3510C Continuous Liquid-Liquid  3520C 
Alumina Clean-up  3610B 
Florisil  Clean-up 3620B Gel Permeation (GPC)  3640A 
Silica Gel  3630C Sulfur Clean-up  3660B 
Sulfuric Acid Clean-up  3665A 
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INORGANIC ANALYSES 

Parameter Methods Technique 
 Wet Chemistry Acidity 2310/305.1 Titrimetric 
Alkalinity 2320/310.1 Titrimetric Ammonia 4500NH3H/350.1 AutomatedPhenate/ISE 
Biological Oxygen Demand-BOD 
Carbonaceous – BOD 5210.B/405.1 5-day Winkler Titration 
Bromide 4500Br.B Phenol Red Colorimetric Anions 300.0 Ion Chromatography 
Cation Exchange Capacity 9080 Neutral Ammonium Acetate 
Chemical Oxygen Demand 5220.D/410.4 Closed Reflux, Colorimetric 
Chromium Hexavalent (Cr6+) 3500Cr-D/7196A Diphenylcarbazide  
Chloride 4500CI.E/325.2 Automated Ferricyanide Coliform, Total / Fecal 9222.B/D Membrane Filtration 
Color 2120.B/110.2 Visual Comparison 
Conductivity 2510/120.1 Electrometric Corrosivity (CaCO3 Saturation) 2330 Calc. (pH, Alk, TDS, Ca) 
Cyanide, Total 4500CN.C/335.2/9010 PBA, Colorometric Cyanide, Amenable 4500CN.G/335.1 Alkaline Chlorination 
Cyanide, WAD 4500CN.I Weak Acid Distillation 
Dissolved Oxygen 4500-O.C/360.2 Winkler Titration 
Fats/Oils/Grease 5520.B/413.1/9070A Gravimetric 
Fluoride 4500F.C/340.2 Ion Specific Electrode 
 300.0 Ion Chromatography Hardness, Calculation 2340.B/6010B Ca, Mg Calculation 
Heterotrophic Plate Count 9215.D Membrane Filtration 
Iron (II) ferrous 3500Fe.D Phenanthrolene Nitrate + Nitrite 4500NO3F/353.2 Automated Cd Reduction 
Nitrate 4500NO3F/353.2 Calculated  300.0 Ion Chromatography 
Nitrite 4500NO3.F/353.2mod Automated Colorimetric 
 300.0 Ion Chromatography Oil & Grease, Solids 5520.D/907 Gravimetric 
Oil & Grease, Polar/Non Polar 5520.F Gravimetric 
PH 150.1 Electrometric Phenols 5530.D/420.1/9065 4-AAP w/ Distillation 
Phosphorous, Total 4500P.B/365.2 Colorimetric w/ digestion 
Phosphorous, Ortho (SRP) 4500P.B/365.2 Colorimetric  300.0 Ion Chromatography 
Salinity 2520 Conductimetric 
Total Kjeldahl Nitrogen (TKN) 4500N.org/351.4 Block Digest/ISE 
Total Solids 2540.B/160.3 Gravimetric, 104oC 
Total Suspended Solids (TSS) 2540.D.160.2 Gravimetric, 104oC Total Dissolved Solids (TDS) 2540.C/160.1 Gravimetric, 180oC 
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Total Volatile Solids (TVS) 2540.E/160.4 Gravimetric, 550oC 
Settleable Solids 2540.F Volumetric 
Streptococcus, Fecal 9230.C Membrane Filtration 
Sulfide 4500S2 E / 376.1/9034 Iodometric Sulfide, Low Level 4500S2 D / 376.2 Methylene Blue 
Sulfide, Acid Volatile 4500S2 D / 376.2 Methylene Blue 
Sulfate 4500SO42.F / 375.2 / 9036 Auto. Methylthymol Blue  300.0 Ion Chromatography 
Sulfite 4500SO32.B.377.1 Iodometric 
Total Organic Carbon (TOC) 5310 B / 415.1 / 9060A,PSEP Combustion NDIR Turbidity 2130.B / 180.1 Nephelometric 
Total Lipids in Tissue Bligh & Dyer (mod) Gravimetric  
Trace Metals Analyses 
 Inductively Coupled Plasma (ICP): 
Ag, Al, As, B, Ba, Be, Ca, Cd, Co, Cr, 
Cu, Fe, K, Mg, Mn, Mo, Na, Ni, Pb, Sb, Se, Si, Sn, Sr, Th, Ti, Tl, V, Zn 200.7 / 6010B ICP 
(Li, Th, U, W - special request only) 
 Cold Vapor (CVAA): 
Hg 7470A / 7471A CVAA  
Inductively Coupled Plasma/Mass Spectroscopy (ICP-MS):  
Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Mo, Na, Ni, Pb, 
Sb, Se, Th, Tl, U, V, Zn 200.8/ 6020 Mod. ICP/MS 
 Trace Metals Sample Preparation 
 
Toxicity Characteristic Leaching Procedure 1311 
Synthetic Precipitation Leaching Procedure 1312 
Digestion for Total Recoverable or Dissolved Metals 3005A Digestion of Aqueous Samples for Total Metals by ICP 3010A 
Digestion of Aqueous Samples for Total Metals by GFAA 3020A 
Digestion of Sediment, Sludge and Soil 3050B 
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 Appendix F 

 
Laboratory Accreditations 

  
The National Environmental Laboratory Accreditation Program (NELAP), the State of 
Washington Department of Ecology and the State of Alaska Department of Environmental Conservation currently certify Analytical Resources Inc. to perform environmental analysis.   
 ARI is approved to perform analyzes for the United States Department of Defense (DoD) 
agencies following the DoD Quality Systems Manual (DoD-QSM) 
 The Boeing Company and Battelle Pacific Northwest Laboratories have audited and approved 
ARI's laboratory QA/QC Program 
 ARI analyzes drinking water, wastewater and solid matrix performance testing (PT) samples for 
all accredited methods semiannually. 
  
List of Accreditations  
1) National Environmental Laboratory Accreditation Conference (NELAC) – Accrediting 

authority is Oregon Environmental Laboratory Accreditation Program (ORELAP). 2) State of Washington, Department of Ecology - Environmental Laboratory Accreditation 
Program 

3) The Alaska State Department of Environmental Conservation - Laboratory Approval Program 
4) United States Department of Defense Environmental Laboratory Accreditation Program 

(DoD-ELAP) Administered by Perry Johnson Laboratory Accreditation (PJLA). 
5) The State of California Environmental Laboratory Accreditation Program (CA-ELAP) 
  
 
Continuing Contracts Resulting from On-Site Laboratory Audits 
 
1) The Boeing Company Corporate Environmental Affairs Division 
2) The City of Seattle 3) The Port of Seattle 
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Appendix G 
 Data Reporting Qualifiers 
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Data Reporting Qualifiers 
Effective 7/10/2009 Inorganic Data 

 U Indicates that the target analyte was not detected at the reported concentration 
 * Flagged value is not within established control limits 
 
B This analyte was detected in the method blank 
 
CONF Confluent growth  
N Matrix Spike recovery not within established control limits 
 
NA Not Applicable, analyte not spiked 
 
H- The natural concentration of the spiked element is so much greater than the concentration spiked that an accurate determination of spike recovery is not 

possible 
 
L Analyte concentration is ≤5 times the Reporting Limit and the replicate control limit

defaults to ±1 RL instead of the normal 20% RPD  
TNTC Too numerous to count  
W Weight of sample in some pipette aliquots was below the level required for 

accurate weighing 
 Organic Data 
 * Flagged value is not within established control limits 
 A The reported TIC is a suspected aldol-condensation product 
 
B This analyte was detected in an associated Method Blank  
C The identification of the analyte is confirmed by GC/MS when the primary 

analytical method employed is GC/ECD as appropriate  
C The analyte was positively identified on only one of two chromatographic columns. 

Chromatographic interference prevented a positive identification on the second column 
 
D The reported value is from a dilution 
 
D1 Surrogate was not detected due to sample extract dilution  
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E- Estimated concentration calculated for an analyte response above the valid 
instrument calibration range.  Dilution of the sample or extract is required to obtain 
valid quantification of the analyte. 

 EMPC Estimated Maximum Possible Concentration (EMPC) defined in EPA Statement of 
Work DLM02.2 as a value “calculated for 2,3,7,8-substituted isomers for which the 
quantitation and /or confirmation ion(s) has signal to noise in excess of 2.5, but does not meet identification criteria” (Dioxin/Furan analysis only) 

 
F Samples were frozen prior to particle size determination  
H Hold time violation – Hold time was exceeded  
HC The natural concentration of the spiked analyte is so much greater than the 

concentration spiked that an accurate determination of spike recovery is not possible 
 
HT The reported value is quantitated using peak heights rather than peak areas  
J- Estimated concentration when the value is less than ARI’s established reporting 

limits  
L Analyte concentration is <= 5 times the reporting limit and the replicate control limit defaults to +/-RL instead of 20% RPD 
 
M Estimated value for an analyte detected and confirmed by an analyst but with low spectral match parameters.  This flag is used only for GC-MS analyses 
 
N The reported TIC has a >= 80% match on the mass spectral library search  
NRS This surrogate not reported due to chromatographic interference 
 
P The reported value is greater than 25% difference between the concentrations 

determined on two GC columns where applicable  
P1 The analyte was detected on both chromatographic columns but the quantified 

values differ by ≥40% RPD with no obvious chromatographic interference 
 
PC Preservation was checked and failed 
 Q Indicates a detected analyte with an initial or continuing calibration that does not 

meet established acceptance criteria (<20% RSD, <20% Drift or minimum RRF). 
 
S The reported value is determined using a single-point ICAL by GC/ECD analytical 

method as appropriate  

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 



 
 

Laboratory Quality Assurance Plan Page 105 of 125 Version 15 
 Uncontrolled Copy When printed 8/14/17 

SM Sample matrix was not appropriate for the requested analysis. Normally refers to 
samples contaminated with an organic product that interferes with the sieving 
process and/or moisture content, porosity, and saturation calculations 

 SS Sample did not contain the proportion of “fines” required to perform the pipette
portion of the grainsize analysis 

 T The total of all fines fractions. This flag is used to report total fines when only sieve 
analysis is required and balances total grainsize with sample weight 

 U Indicates that the target analyte was not detected at the reported concentration 
 Text1 Custom value 
 
X Analyte signal includes interference from polychlorinated diphenyl ethers. (Dioxin/Furan analysis only) 
 
X Custom value  
Y The analyte is not detected at or above the reported concentration. The reporting 

limit is raised due to chromatographic interference.  The Y flag is equivalent to the U flag with a raised reporting limit. 
 Y Custom value 
 
Y1 Raised reporting limit due to interference  
Z Analyte signal includes interference from the sample matrix or perfluorokerosene 

ions. (Dioxin/Furan analysis only)  
Z Custom value 
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Appendix H 
 Standards for Personal Conduct 
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Standards of Conduct 
 
Since effective working relationships depend upon each of us, ARI expects certain minimum 
standards of personal conduct.  
This list highlights general ARI expectations and standards and does not include all possible 
offenses or types of conduct that may result in discipline or discharge.  Management reserves 
the absolute right to determine the appropriate degree of discipline, including discharge, 
warranted in individual cases. 
Employees engaged in the following activities, or similar activities, may be terminated:   

•  theft or embezzlement 
•  disclosure of trade secrets or industrial espionage; 
•  willful violation of safety or security regulations; 
•  conviction of a felony;  
•  working for a competitor or establishing a competing business. 

In addition, dismissal may result from other serious offenses such as:   
•  being intoxicated, under the influence or in possession of illegal drugs on the job; 
•  falsification of records;  
•  abuse, destruction, waste or unauthorized use of equipment, facilities or materials; 
•  gambling on the premises; 
•  chronic tardiness or absenteeism; 
•  insubordination;  
•  unwillingness to perform the job; 

•  unauthorized requisition of materials from vendors. 
There may be no alcoholic beverages consumed on ARI premises, other than at times 
designated as Company functions, at which non-alcoholic beverages will also be provided. 
Personal and corporate honesty and integrity have built the character of ARI.  This good 
character is fundamental to our well-being, future growth and progress.  It is vitally important that 
we avoid both the fact and the appearance of conflicts of personal interest with that of the firm, 
its clients, and any other professional contacts. 
This policy requires that ARI employees have no relationships or engage in any activities that 
might impair their independence of judgment.  Employees must not accept gifts, benefits, or 
hospitality that might tend to influence them in the performance of their duties.  It is expected 
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that there will be no employment by any competing company, nor any employment by any 
outside interest or engagement in outside activity which might impair an employee's ability to 
render the full-time service to the company that employment involves. 
If any possible conflict of interest situation arises, the individual concerned must make prior 
disclosure of the facts so that action may be taken to determine whether a problem exists and,  
if so, how best to eliminate it.  Likewise, any financial interest in an organization doing business 
with ARI or which competes with us should be revealed to Company management. (Excluded 
from this requirement is ownership of securities traded in major stock exchanges or other 
recognized trading markets.) 
Our standards are those generally expected of employees in any well-regarded, ethical business 
organization. 
ARI further expects that each employee will: 

•  Be dressed and groomed appropriately for a business office.  Employees in the 
laboratory areas are expected to dress in compliance with established safety 
procedures. Specific standards will be discussed with each employee during Health 
and Safety orientation.  Your supervisor and the Administrative Services Manager 
always are available to answer questions. 

•  Maintain the confidential nature of Company information.  Removal of Company 
documents, records, stored materials, computer printouts, or any similar information, 
or copies of such material or information from the office without specific permission is 
prohibited. Likewise, revealing confidential information to an unauthorized person or 
using such information in an unauthorized way is prohibited. If there could be any 
possible question about the applicability of this requirement to a given circumstance, 
ask your supervisor. 

•  Use Company computer capabilities and facilities only for authorized business at 
authorized times and locations; observe strictly all computer security measures and 
precautions; enter, alter or delete no computer instructions or stored material apart 
from that required by faithful performance of assigned duties; remove, copy, use or 
permit to be used no computer software developed for, purchased by, or otherwise 
used by ARI except as required by faithful performance of assigned duties. 

•  Conduct business dealings with clients and members of the public in a courteous 
manner. 
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 Appendix I 

 Quality Assurance Policies 
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QUALITY ASSURANCEPOLICY

POLICY NUMBER: 1
SUBJECT: CORRECTIONS TO DATA/BENCHSHEETS
DATE: 8/2/96

Manual corrections made on any raw data, bench sheet, logbook or
document used during sample processing will be made in the following
manner:

1. Draw a single line through the information to be deleted or
corrected. The original information must remain readable.

2. Enter any new information, preferably above the original
information.

3. Initial and date the correction.
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QUALITY ASSURANCEPOLICY

POLICY NUMBER: 2
SUBJECT: LININGOUT UNUSEDBENCHSHEET PORTIONS
DATE: 8/2/96

All unused portions of logbook pages and benchsheets will be lined through
so that information cannot be added at a later date. This will be completed
in the following manner:

1. Line out unused portions of a logbook page or benchsheet by
drawing asingle lineor "Z" through the unused portions.

2. Initial and date thepage beside the lineout.
3. Do not line out a pageor section until it is certain that no additional

information will beadded to the unused portions.
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Q U A L IT Y A S S U R A N C E PO L IC Y

PO L IC Y N U M B ER : 3
S U B J EC T : S T O P W O R K O R D ER S
D A T E: 8 / 2 8 / 9 6

It is t h e re s p o n s ib i l i t y o f a l l s t a f f m e m b e r s t o a d d re s s s it u a t io n s t h a t m a y re q u i re t h e
is s u a n c e o f a “ s t o p w o rk o rd e r ” . Po t e n t ia l a n d a c t u a l “ s t o p w o rk o rd e rs ” w il l b e h a n d le d
a s f o l lo w s :

1 .  I f a n a n a ly s t o r t e c h n ic ia n o b s e rv e s a s i t u a t io n w h ic h w i l l o r m a y h a v e a
n e g a t iv e im p a c t o n d a t a q u a li t y , t h a t p e rs o n w i l l n o t i f y h e r / h is s e c t io n
s u p e rv is o r im m e d ia t e ly .

2 .  T h e s e c t io n s u p e rv is o r w i l l a s s e s s t h e s i t u a t io n . If i t a p p e a rs t h a t a “ s t o p w o rk
o rd e r ” m a y b e re q u ire d , t h e s e c t io n s u p e rv is o r w il l n o t i f y t h e a p p ro p r ia t e
m a n a g e r ( in o rg a n ic o r o rg a n ic ) .

3 .  T h e s u p e rv is o r a n d m a n a g e r w i l l t h e n d e c id e if a “ s t o p w o rk o rd e r ” s h o u ld b e
is s u e d . T h e m a n a g e r w i l l m a k e a f in a l d e c is io n o n w h e t h e r o r n o t t o is s u e a
“ s t o p w o rk o rd e r ” . T h e in c id e n t w il l b e re p o r t e d t o t h e Q u a l i t y A s s u ra n c e
Pro g ra m M a n a g e r u s in g a C o r r e c t iv e A c t io n Re q u e s t f o rm .

4 .  I f a “ s t o p w o rk o rd e r ” is is s u e d , t h e m a n a g e r w i l l in f o rm t h e Pro je c t M a n a g e rs
a n d t h e Q A s e c t io n . T h e s e c t io n s u p e rv is o r w i l l n o t i f y s e c t io n s t a f f o f t h e
o rd e r .

5 .  T h e la b o ra t o r y m a n a g e r in v o lv e d w i l l o v e rs e e t h e d e v e lo p m e n t a n d
im p le m e n t a t io n o f a C o r re c t iv e A c t io n P la n (C A P) . U p o n c o m p le t io n o f t h e C A P
t h e “ s t o p w o rk o rd e r ” m a y b e re s c in d e d .

6 .  Pr io r t o re s c in d in g a “ s t o p w o rk o rd e r ” , v e r i f i c a t io n m u s t b e m a d e t h a t c o n t ro l
h a s b e e n re g a in e d a n d t h a t w o rk m a y b e g in . O n ly t h e in o rg a n ic o r o rg a n ic
m a n a g e r m a y re s c in d a “ s t o p w o rk o rd e r ” .

7 .  W h e n t h e “ s t o p w o rk o rd e r ” is re s c in d e d , t h e Pro je c t M a n a g e rs , a n a ly t ic a l s t a f f
a n d Q A s e c t io n w il l b e n o t i f ie d . T h e Q A s e c t io n w i ll r e q u i r e d o c u m e n t a t io n
v e r i f y in g t h a t t h e p ro c e d u re is b a c k in c o n t ro l.
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QUALITYASSURANCEPOLICY

POLICYNUMBER: 4
SUBJECT: SOPReview
DATE: 9/3/96

AllStandardOperatingProcedure(SOP)documentswillbe
reviewedandupdatedat least annuallybyqualifiedstaff
members. Laboratorymanagement will reviewandapproveall
modificationstotheSOPs.  
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QUALITYASSURANCEPOLICY

POLICYNUMBER: 5
SUBJECT: ReportingDilutions
DATE: 9/11/96

Dilutionfactorswill berecordedaswholenumbersfollowedby“X” (i.e., 5X,
10X, etc.). Thisreportingconventionwill beusedonrunlogs, benchsheets,
rawdataandfinal reportsforall dilutedsamples, extractsordigestatesor
standards.
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Q U A L IT Y A S S U RA N C E PO L IC Y

PO L IC Y N U M B ER: 6
S U B J EC T : Fo rm a t t in g f o r S O Ps – C o m p u t er Re la t ed
D A T E: 1 / 3 1 / 0 0

C o n v e n t io n s f o r f o rm at t in g c o m p u t e r- re la t e d in s t ru c t io n s in S O Ps
C o m m a n d s s h o u ld b e in d en t ed a n d f o rm at t e d a s b o l d c o u r i er a n d o n e o r
t w o f o n t s ize s s m a lle r :

U S E P A R A M S OR D ER P AR A MSB R O W

M a n y s y s t e m s a n d la n g u a g e s a re c as e -s en s it iv e , an d c a s e s h o u ld m a t c h t h e
s y n t a x a n d / o r s t y lis t ic s t an d a rd s o f t h e la n g u a g e.
If o n ly o n e c o m m a n d , l ik e S E T CE N T U R Y O N , is n ee d e d , i t c a n b e in c lu d ed in
t h e re s t o f t h e t e x t , s o lo n g as i t is a ls o i t a lic ized .
I f t h e u s er m u s t s u b s t it u t e a p a r t ic u la r v a lu e in p lac e o f a g e n era l d es c r ip t o r ,
i t a lic ize t h e d e s c r ip t o r , m a k e it lo w erc as e , a n d d o n o t m ak e it b o ld :

U S E P A R A M S OR D ER P AR A MSC O P Y T O T E M PA R M F O R J OB = ‘ jo b ’ . AND. SAMPL E = ‘ s a mp l e ’

In g e n e ra l , k e y w o rd s , v a r iab le n a m e s , f o rm a t t in g c o d e s , a n d d es c r ip t o rs
s h o u ld b e in c o ur i e r an d it a l i c i ze d .
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Q U A L IT Y A S S U R A N C E P O L IC Y
P O L I C Y N U M B E R : 7
S U B J E C T : M a n u a l A d ju s t m e n t o f D a t a
D A T E o f I M P L E M E N T A T IO N : 1 / 1 / 0 1

M o d e r n c h r o m a t o g r a p h i c i n s t r u m e n t s i n c l u d e c o m p u t e r s o f t w a r e t o i d e n t i f y a d e t e c t o r
r e s p o n s e a s a c h r o m a t o g r a p h i c p e a k , c h a r a c t e r i z e t h a t p e a k a n d d e t e r m in e t h e r e l a t i v e
h e ig h t o r a r e a o f t h e s i g n a l . T h e s o f t w a r e u t i l i z e s p a r a m e t e r s ( t h r e s h o ld , s l o p e , e t c )
t h a t a r e a d ju s t e d b y t h e in s t r u m e n t o p e r a t o r t o o p t im i z e t h e r e s u l t s .
A s i n g le s e t o f o p e r a t o r c o n t r o l l e d s e t t i n g s t h a t d e t e r m in e p e a k c h a r a c t e r i s t i c s f o r a n
e n t i r e d a t a f i l e i s d e f i n e d a s a n “ a u t o m a t e d p r o c e d u r e ” . A n a u t o m a t e d p r o c e d u r e o f t e n
c h a r a c t e r i z e s c h r o m a t o g r a p h i c p e a k s in c o r r e c t l y . A R I r e q u i r e s t h a t t r a i n e d a n a l y s t s
i d e n t i f y a n d r e s o l v e t h e s e e r r o r s u s i n g a n a l t e r n a t e a u t o m a t e d p r o c e d u r e o r a “ m a n u a l
a d ju s t m e n t ” o f t h e d a t a . M a n u a l a d ju s t m e n t i s d e f i n e d a s t h e p r o c e s s u s e d b y a n
a n a l y s t t o a d ju s t a n in d i v i d u a l p e a k o r a s u b s e t o f d a t a i n a c h r o m a t o g r a p h i c f i l e .
1 . T h e s e t t i n g s f o r a r o u t i n e a u t o m a t e d p r o c e d u r e n o r m a l l y u s e d t o p r o c e s s
c h r o m a t o g r a p h i c d a t a m u s t b e d e s c r i b e d in t h e m e t h o d S t a n d a r d O p e r a t i n g P r o c e d u r e
( S O P ) .
2 . T r a i n e d a n a l y s t s m a y s u b s t i t u t e o n e a u t o m a t e d p r o c e d u r e f o r a n o t h e r i n o r d e r t o
o p t im i z e p e a k c h a r a c t e r i s t i c s . T h e u s e o f a n a l t e r n a t e a u t o m a t e d p r o c e d u r e m u s t b e
p e r m a n e n t l y d o c u m e n t e d u s in g e i t h e r a s o f t w a r e g e n e r a t e d lo g f i l e o r a n a l y s t n o t e s .
3 . M a n u a l a d ju s t m e n t o f c h r o m a t o g r a p h i c p e a k c h a r a c t e r i s t i c s w i l l b e u s e d t o c o r r e c t
t h e r e s u l t s o f a n a u t o m a t e d p r o c e d u r e t h a t , i n a t r a i n e d a n a l y s t s o p in io n , a r e c l e a r l y
i n c o r r e c t a n d w i l l r e s u l t i n e r r o n e o u s p e a k id e n t i f i c a t i o n , i n t e g r a t i o n o r q u a n t i f i c a t i o n .
4 . M a n u a l a d ju s t m e n t w i l l b e im p le m e n t e d in a r e a s o n a b le a n d c o n s i s t e n t m a n n e r .
G u id e l in e s f o r p e r f o r m in g m a n u a l a d ju s t m e n t w i l l b e d o c u m e n t e d in m e t h o d S O P s .
5 . A l l m a n u a l l y a d ju s t e d d a t a w i l l b e c l e a r l y i d e n t i f i e d f o r a p p r o v a l i n t h e d a t a r e v i e w
p r o c e s s . A p e r m a n e n t r e c o r d o f a l l m a n u a l a d ju s t m e n t s w i l l b e m a in t a i n e d in b o t h
e le c t r o n i c a n d h a r d c o p y v e r s i o n s o f t h e r a w d a t a .
6 . M a n u a l a d ju s t m e n t o f c h r o m a t o g r a p h i c f i l e s w i l l n o t b e u s e d t o f a l s i f y d a t a f o r a n y
p u r p o s e . F a ls i f i c a t i o n o f d a t a t h r o u g h t h e u s e o f m a n u a l p e a k a d ju s t m e n t i s u n e t h i c a l ,
u n l a w f u l a n d w i l l r e s u l t i n t e r m in a t i o n o f t h e o f f e n d in g a n a l y s t .
A p p r o v a l :
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Q u a l i t y A s s u r a n c e P r o g r a m M a n a g e r D a t e

P a g e 1 o f 1  
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QUALITY ASSURANCE POLICY 
 
 
 POLICY NUMBER:   8 
 
 SUBJECT:    Performance Testing Samples 
 
 IMPLEMENTATION DATE: 1/1/01 (Modified 7/25/17) 
 
  Performance Testing (PT) Samples will be analyzed on a periodic basis to monitor laboratory performance and/or meet the requirements of an external accreditation program. PT samples contain target analytes in concentrations unknown to laboratory personnel.  PT samples are purchased from a third-party PT provider that sends graded PT results directly to ARI’s Accrediting Bodies.  PT samples will be logged-in, prepared, analyzed and reported as a routine sample without special consideration.  When PT samples are not commercially available, analytical proficiency will be demonstrated using ARI’s on-going MDL, LOD and LOQ verification data. 
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QUALITY ASSURANCE POLICY 
  
 POLICY NUMBER:    9 
 
 SUBJECT:     Modifications to Analytical Methods        Procedures or Reports 
 
 DATE of IMPLEMENTATION:  8/24/05 
 
 This Policy defines the processes used to initiate and validate modifications to analytical processes, 
QA/QC protocol, data processing programs and algorithms, data reporting formats or other changes to 
analytical procedures or SOPs at Analytical Resources Inc. (ARI). The procedures outlined will also be used to validate project specific changes to analytical protocol and new analytical methods. 
 Changes to analytical procedures must be approved by ARI’s Management (Managers and/or
Supervisors) and be well documented using the following procedure: 
 1. Modification may be requested by any staff member. The modification must be requested using ARI’s
Corrective Actions Tracking System.  Corrective Action requests for changes to analytical protocol or reports will assigned to the appropriate manager or supervisor by the initiator. As an alternative the 
request may be assigned to the QA Section.  The Corrective Actions assignee may approve the project or re-assign the request for approval to a third party.  The QA Section will monitor the progress of all 
requests.  
 2. The requestor must detail and justify the proposed modifications or additions when initiating a 
Corrective Action issue.  Modifications must be approved by ARI management prior to any work performed to establish the modification. 
 
3. The following must be in place before final approval and/or implementation of the proposed modification. 
  A. A new or revised SOP as appropriate including the modification or new protocol. 

B. An Initial Demonstration of Proficiency as defined in ARI SOP 1018S for new or modified 
analytical procedures. C. An MDL study following the procedure in ARI SOP 1018S for new or modified analytical 
procedure. D. When appropriate, successful analysis of a blind Performance Evaluation Sample using new 
or modified procedures or data processing protocol. 

E. Documentation that new or modified software provides the desired result.  
4.    ARI staff must have sufficient training to implement the procedural changes.  
5.   Notification of the modifications must be distributed to all affected personnel including appropriate 
client personnel.   
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QUALITY ASSURANCE POLICY 
  
 POLICY NUMBER:    10 
 
 SUBJECT:     Reporting of Target and Spiked Analytes        For Dual Column GC Analyses  
 
 DATE of IMPLEMENTATION:  8/24/05 
 
 Analytical Resources Inc. uses single injection, dual column gas chromatographs to simultaneously 
identify and confirm the presence of target or spiked analytes in some GC analyses.  Only one 
quantitative value is reported for each target or spiked analyte. ARI’s policy for deciding which value toreport is outlined as follows: 
 1. ARI considers each column equally valid for compound identification and quantification.  Both GC 
columns must be compliant with all quality assurance parameters outlined in ARI’s SOPs and LQAP.
Both GC columns must produce valid initial and continuing calibrations using the same calibration model.   
2. The analytical value reported will be determined by comparison of the quantitative results of confirmed analytes as follows. 
 a. The relative percent difference (RPD) between the results on the two columns (R1 & R2) is 

calculated using the formula: 

     10
2

21
21
RR
RRRPD  

      b. If the RPD is less than 40% the greater of the two values is reported for both target analytes and 
spiked compounds. When required by specific QA protocol, by contract or client request the lower 
value will be reported for target analytes.  
c. If the RPD is greater than 40%, ARI’s analyst must examine the chromatogram for anomalies (overlapping peaks, incorrect integration, negative peaks) and either correct the anomalies (i.e. 
perform manual integrations) or report the most appropriate target analyte value.  The higher value will be reported for spiked analytes. ARI’s analyst must provide a written evaluation of all analyses
where an RPD exceeds 40% and this information must be passed on to ARI’s client or the data user.  
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QUALITY ASSURANCE POLICY 
  
 POLICY NUMBER:    11 
 
 SUBJECT:     Calculation of Analytical Uncertainty  
 DATE of IMPLEMENTATION:  8/31/06 
 
 Analytical Resources Inc. will use the procedure1 proposed by Thomas Georgian, PhD to estimate 
analytical uncertainty. Dr. Georgian’s proposes using the formulae below to calculate uncertainty:  
For biased corrected analytical results: 
  

100 (c/R)(1± L / R) 
Where: 

c = Measured concentration of the analyte 
R = Average Blank Spike recovery 
L = ½ the warning or control range 

 And for unbiased results i.e. R = 100 
 
 

c (± L / 100) 
 
 Example: 
 For a 10 ppb analytical result when the mean BS recovery is 50% and the control limits are 20% to 80% 
an interval for the analytical results is calculated as follows: 
 

100 (10 ppb / 50)(1±30 / 50) = 20 ± 12 ppb 
 
  
 
 
1 Estimation of Laboratory Analytical Uncertainty Using Laboratory Control Samples, Thomas Georgian, 
Ph.D., Environmental Testing & Analysis, November/December 2000.  
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QUALITY ASSURANCE POLICY 
  
 POLICY NUMBER:    12 
 
 SUBJECT:     Rounding of Numbers and Reporting Limits  
 DATE of IMPLEMENTATION:  6/10/14 (modifications proposed) 
 
  
I. ARI reports analytical results in concentration units as follows: 
 A. Values expressed as a concentration (mg/L, µg/Kg etc.) will be reported using 3 significant 

figures. 
 B. Values expressed as percent (control limits, RSD etc.) are reported using the appropriate whole 

number.  Examples: 6.38 rounds to 6, 9.95 rounds to 10, 99.93 rounds to 100, 145.48 rounds to 
145. 

 
II. ARI rounds numbers to the appropriate level of precision using the following rules: 
 A. If the figure following those to be retained is greater than or equal to 5, the absolute value of 

the result is to be rounded up: otherwise, the absolute value of the result is rounded down.  
Examples: -0.4365 rounds to -0.437 and 2.3564 rounds to -2.356; 11.443 is rounded down to 
11.44 and 11.455 is rounded up to 11.46. 

 B. When a series of multiple operations is performed (add, subtract, divide, multiply), all available 
significant figures are carried through the calculations and the result is rounded to the appropriate 
number of significant figures. 

 
III. ARI compares concentration values to reporting limits prior to rounding final concentration values.  

Example: with an RL of 0.50, 0.499 is undetected at 0.50 (0.50U) and 0.504 is detected at 0.50. 
 
III. ARI will round quality control results prior to determining if the value is in control.  Example: for spike 

recovery limits of ± 10% (90 – 110%), a recovery of 110.47 is in control at 110% and a calculated 
recovery of 110.50 is out of control at 111%. 
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QUALITY ASSURANCE POLICY 
  
 POLICY NUMBER:   13 
 
 SUBJECT:    Use of “ J” Flag when Reporting Analytical Data  
 DATE of IMPLEMENTATION: 3/1/09 
 
  
1. ARI uses a “J” flag to indicate that a quantitative result chemical analysis is an estimated value. Ingeneral, “J” flags note positively identified target analytes that are below an instrument’s verified

calibrated range. 
2. A “J” indicates quantitative values with a high degree of uncertainty. Data users must consider thegreater uncertainty when using “J” flagged quantitative values. 
3. ARI will not report analytes below the RL (“J” flag is not used) for any single column GC fuel analysisunless there is a positive pattern identified for the fuel (HCID, TPH-D, BTEX, TPH-G. 
4. ARI will not report analytes below the RL for any single column GC analysis that quantifies specific 

analytes or has no pattern (RSK-175, Direct Aqueous Injection) 5. ARI uses “J” flags when reporting results of GC-MS (VOA and SVOA) and dual column GC analyses 
using the following criteria:  A. All analyses must meet ARI established QA criteria for calibration and spike recovery. 

 B. Analytes must meet method specific identification criteria (i.e. spectral match, retention time and/or relative retention time). 
 C. The analyte concentration must exceed the greater of either the MDL or ½ the reporting limit 

before a “J” flag is applied.  D. An analyte in a method blank will be “J” flagged only when any associated sample contains
the same analyte.  E. The application of a “J” flag is discretionary, depending on the professional judgment of ARI’s
data reviewers.  GC-MS parameters such as ion ratios, spectral match, background 
contamination and instrument noise are weighted when considering the application of “J” flags. 6. Some typical circumstances that may warrant the use of a “J” flag: 

 A. A compound identified at a concentration between the MDL or ½ RL and ARI’s reporting limit(normally the low concentration used to calibrate the instrument). 
 B. The quantified values in a dual column GC analysis differ by > 40% with obvious interference 

on one column.  ARI may report the value with the lowest concentration or the least interference.  C. The analyte is present at low concentration due to extract dilution and identified in a previous 
analysis of less dilute extract.  D. Analytes < the RL and reported in previous analyses from the same sampling site. 

 E. An analyte is < the RL in a sample and greater than the RL a duplicate or replicate analysis.  
This often applies to Matrix Spike and Blank Spike samples and their duplicates.  
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QUALITY ASSURANCE POLICY 
  
 POLICY NUMBER:   14 
 
 SUBJECT:    Calculation of Holding Times  
 DATE of IMPLEMENTATION: 7/1/13 
 
 1. Holding Time (HT) (Maximum Allowable Holding Time) definition: The maximum elapsed time 

that samples may be held prior to analysis and still be considered valid or not compromised. (40 CFR Part 136).  (DoD Clarification): The time elapsed from the time of sampling to the time of 
extraction or analysis, or from extraction to analysis, as appropriate.  A specific time as defined in 
this policy will include the year, month, day of the month, hour and minute for each event.  

2. Holding times are prescribed in published analytical methods and are normally specified in either days or hours.  ARI will determine holding times based on the published time units specified.  The 
time of sample collection is considered time (hour, day etc.) zero. 

 
3. Holding time will commences as follows: 

a. Environmental Samples: The moment the sample is separated from its natural environment.  ARI will assume this is the sampling time recorded on the Chain of Custody 
form delivered to the lab with the sample. b. Extracts for Organic Analysis: The moment the extract is delivered to the instrument 
laboratory as documented in ARI’s chain of custody records. 

 4. Elapsed holding time will end as follows: 
a. Samples for VOA Analysis: At the time trap desorption/GC analysis begins as recorded by the chromatography data system. 
b. Samples for Solvent Extraction: The moment the extraction solvent touches the sample. 

This is a batch process with the beginning and ending time recorded on the extraction bench sheet. 
c. Samples for Acid Digestion: The moment acid touches the sample.  This is a batch process with the beginning and ending time recorded on the preparation bench sheet. 
d. Samples for Solids Analysis: The moment the sample is placed in the oven or filtration 

begins as recorded on the analysis bench sheet. e. Samples to be Distilled: At the moment the sample is placed in the distillation flask.  This 
is a batch process with the beginning and ending time recorded on the analysis bench sheet. 

f. Sediment for Pore Water Extraction: When the sediment is placed in a centrifuge tube. 
g. Extracts for Organic Analysis: The moment the sample, extract or digestate is introduced into the instrument as recorded by the instrument data system. 
 

5. Reporting of Holding Times: The time of sample collection, preparation, and analysis are included 
in the final laboratory report, regardless of the length of holding time. If the time of the sample 
collection is not provided, ARI will assume the most conservative time of day.  When the date of sampling is not available, the assumed holding time will start when the samples are formally 
accepted by ARI.  For batch processing, the start and stop dates and times of the batch preparation will be reported. 
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QUALITY ASSURANCE POLICY 
  
 POLICY NUMBER:   15 
 
 SUBJECT:    Subcontracting Samples  
 DATE of IMPLEMENTATION: 7/1/13 
 
 ARI may subcontract analysis to other laboratories.  The following policies are followed to help ensure 
that data produced by a subcontractor will meet ARI’s expectation for quality, defensibility, repeatability
and will meet ARI’s client’s expectations. 

1. ARI’s client must be made aware that samples will be subcontracted and what laboratory will
perform the analyses. 

2. Subcontractor laboratories must qualify to perform the analyses using the same criteria applied 
to ARI.  When appropriate, subcontracted laboratories must submit proof of certification or accreditation, quality assurance plans, standard operating procedures, results of method 
detection limit studies and control limits to ARI. 

3. ARI may request that subcontract laboratories analyze, a double-blind performance testing (PT) sample for the subcontracted analysis obtained from commercial vendors at the subcontractor’s
expense. 

4. ARI may at its discretion perform an on-site assessment of a subcontract laboratory. Failure to 
submit requested documents or refusal of an on-site assessment will disqualify laboratories from 
subcontracting ARI sample analyses. 

5. Department of Defense (DoD) work to be performed under the Quality Systems Manual (DoD-
QSM) must be subcontracted to a DoD Environmental Laboratory Accreditation Program (DoD-
ELAP) accredited laboratory. 

6. The sample information and analytical requirements for subcontracted analyses are first entered into ARI LIMS in the same way that samples for in-house analyses are processed.  Subcontractor 
laboratories are contacted to verify their preparedness, and samples are then submitted to them 
using ARI chain-of-custody forms.   

7. The laboratory must be willing to maintain an annual contract with ARI, and must list ARI as a co-
insured on the subcontract laboratory’s professional and general liability insurance policies. 

8. Financial stability is also evaluated on a lab-by-lab basis. 
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    Member of the SGS Group (SGS SA) 

 

METHOD SUMMARY FOR THE PROCESSING OF POLY ETHYLENE 
PASSIVE SAMPLERS. 
SECTION 1: PREPARATION OF POLY ETHYLENE PASSIVE SAMPLERS 

• Poly Ethylene sheets are cleaned through a series of extraction steps. 
• They are then cut into appropriate sizes for sampling. 
• These are then impregnated with labelled PCB standards, which act as the PRCs. 
• The size of plastic and the spiking levels of the labelled PCBs is determined in consultation 

with the client. 
SECTION 2: ANALYSIS OF SAMPLERS AFTER DEPLOYMENT 

• The samplers are returned to the laboratory after deployment and retrieval. 
• On receipt at the laboratory, the samplers are cleaned with water to remove any algae and 

debris on the samplers. 
• The samplers are then spiked with labelled standards and solvent extracted. 
• The extracts are then ready for analysis and analysed as per the relevant analytical 

method. 
SECTION 3: DATA 

• Data for these samples are reported on a pg/g of PE sampler. 
• The reporting limits will be those of the method (viz. 1668A) and will be on a per sample 

basis. 
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SGS-AXYS Passive Sampling Quantitation Limits

Jorgensen Forge Early Action Area

Tukwila, Washington

Farallon PN: 831-038

Matrix

Units/Sample Size

Default Extract Volume

Analyte Typical SDL MDL RL
1

CL1-PCB-1 1.0 1.08 0.5

CL1-PCB-2 1.0 2.31 0.5

CL1-PCB-3 1.0 3.93 0.5

CL2-PCB-4 2.0 1.66 0.5

CL2-PCB-5 2.0 0.95 0.5

CL2-PCB-6 2.0 0.91 0.5

CL2-PCB-7 2.0 1.62 0.5

CL2-PCB-8 2.0 1.57 0.5

CL2-PCB-9 2.0 1.65 0.5

CL2-PCB-10 2.0 2.09 0.5

CL2-PCB-11 2.0 13.3 0.5

CL2-PCB-12/13 2.0 1.93 0.5

CL2-PCB-14 2.0 1.16 0.5

CL2-PCB-15 2.0 2.37 0.5

CL3-PCB-16 1.0 2.27 0.5

CL3-PCB-17 1.0 2.22 0.5

CL3-PCB-19 1.0 2.60 0.5

CL3-PCB-21/33 1.0 1.63 0.5

CL3-PCB-22 1.0 0.94 0.5

CL3-PCB-23 1.0 1.70 0.5

CL3-PCB-24 1.0 2.11 0.5

CL3-PCB-25 1.0 0.56 0.5

CL3-PCB-26/29 1.0 1.53 0.5

CL3-PCB-27 1.0 2.02 0.5

CL3-PCB-28/20 1.0 2.39 0.5

CL3-PCB-30/18 1.0 3.61 0.5

CL3-PCB-31 1.0 2.20 0.5

CL3-PCB-32 1.0 0.93 0.5

CL3-PCB-34 1.0 2.18 0.5

CL3-PCB-35 1.0 2.63 0.5

CL3-PCB-36 1.0 2.51 0.5

CL3-PCB-37 1.0 1.54 0.5

CL3-PCB-38 1.0 2.79 0.5

CL3-PCB-39 1.0 1.54 0.5

CL4-PCB-41/40/71 1.0 4.32 0.5

CL4-PCB-42 1.0 3.53 0.5

CL4-PCB-43 1.0 5.28 0.5

CL4-PCB-44/47/65 1.0 4.08 0.5

CL4-PCB-45/51 1.0 3.25 0.5

CL4-PCB-46 1.0 3.32 0.5

CL4-PCB-48 1.0 3.16 0.5

CL4-PCB-50/53 1.0 4.39 0.5

CL4-PCB-52 1.0 2.14 0.5

CL4-PCB-54 1.0 1.35 0.5

CL4-PCB-55 1.0 3.83 0.5

CL4-PCB-56 1.0 3.08 0.5

CL4-PCB-57 1.0 3.05 0.5

PASSIVE SAMPLING (polyethylene)

picograms/sample

20 microliters
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SGS-AXYS Passive Sampling Quantitation Limits

Jorgensen Forge Early Action Area

Tukwila, Washington

Farallon PN: 831-038

Analyte Typical SDL MDL RL
1

CL4-PCB-58 1.0 3.94 0.5

CL4-PCB-59/62/75 1.0 5.96 0.5

CL4-PCB-60 1.0 7.20 0.5

CL4-PCB-61/70/74/76 1.0 13.9 0.5

CL4-PCB-63 1.0 5.14 0.5

CL4-PCB-64 1.0 2.73 0.5

CL4-PCB-66 1.0 4.71 0.5

CL4-PCB-67 1.0 3.15 0.5

CL4-PCB-68 1.0 3.08 0.5

CL4-PCB-69/49 1.0 4.47 0.5

CL4-PCB-72 1.0 2.15 0.5

CL4-PCB-73 1.0 4.66 0.5

CL4-PCB-77 1.0 2.70 0.5

CL4-PCB-78 1.0 2.40 0.5

CL4-PCB-79 1.0 2.80 0.5

CL4-PCB-80 1.0 2.53 0.5

CL4-PCB-81 1.0 3.16 0.5

CL5-PCB-82 1.0 4.12 0.5

CL5-PCB-83/99 1.0 6.62 0.5

CL5-PCB-84 1.0 8.84 0.5

CL5-PCB-88/91 1.0 4.25 0.5

CL5-PCB-89 1.0 2.59 0.5

CL5-PCB-92 1.0 1.13 0.5

CL5-PCB-94 1.0 2.17 0.5

CL5-PCB-95/100/93/102/98 1.0 8.60 0.5

CL5-PCB-96 1.0 4.09 0.5

CL5-PCB-103 1.0 3.27 0.5

CL5-PCB-104 1.0 2.75 0.5

CL5-PCB-105 1.0 3.33 0.5

CL5-PCB-106 1.0 4.56 0.5

CL5-PCB-107/124 1.0 1.70 0.5

CL5-PCB-108/119/86/97/125/87 1.0 8.39 0.5

CL5-PCB-109 1.0 2.90 0.5

CL5-PCB-110/115 1.0 4.32 0.5

CL5-PCB-111 1.0 1.28 0.5

CL5-PCB-112 1.0 4.28 0.5

CL5-PCB-113/90/101 1.0 5.17 0.5

CL5-PCB-114 1.0 2.63 0.5

CL5-PCB-117/116/85 1.0 2.57 0.5

CL5-PCB-118 1.0 2.64 0.5

CL5-PCB-120 1.0 3.26 0.5

CL5-PCB-121 1.0 2.63 0.5

CL5-PCB-122 1.0 3.11 0.5

CL5-PCB-123 1.0 7.41 0.5

CL5-PCB-126 1.0 1.97 0.5

CL5-PCB-127 1.0 2.47 0.5

CL6-PCB-128/166 1.0 2.43 0.5

CL6-PCB-130 1.0 2.73 0.5
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SGS-AXYS Passive Sampling Quantitation Limits

Jorgensen Forge Early Action Area

Tukwila, Washington

Farallon PN: 831-038

Analyte Typical SDL MDL RL
1

CL6-PCB-131 1.0 2.65 0.5

CL6-PCB-132 1.0 4.08 0.5

CL6-PCB-133 1.0 3.25 0.5

CL6-PCB-134/143 1.0 3.17 0.5

CL6-PCB-136 1.0 2.80 0.5

CL6-PCB-137 1.0 3.87 0.5

CL6-PCB-138/163/129/160 1.0 6.54 0.5

CL6-PCB-139/140 1.0 3.83 0.5

CL6-PCB-141 1.0 3.63 0.5

CL6-PCB-142 1.0 4.20 0.5

CL6-PCB-144 1.0 1.97 0.5

CL6-PCB-145 1.0 2.03 0.5

CL6-PCB-146 1.0 4.00 0.5

CL6-PCB-147/149 1.0 4.94 0.5

CL6-PCB-148 1.0 3.74 0.5

CL6-PCB-150 1.0 4.01 0.5

CL6-PCB-151/135/154 1.0 4.97 0.5

CL6-PCB-152 1.0 4.17 0.5

CL6-PCB-153/168 1.0 4.74 0.5

CL6-PCB-155 1.0 3.27 0.5

CL6-PCB-156/157 1.0 5.68 0.5

CL6-PCB-158 1.0 1.62 0.5

CL6-PCB-159 1.0 2.11 0.5

CL6-PCB-161 1.0 3.03 0.5

CL6-PCB-162 1.0 2.47 0.5

CL6-PCB-164 1.0 3.20 0.5

CL6-PCB-165 1.0 1.60 0.5

CL6-PCB-167 1.0 2.06 0.5

CL6-PCB-169 1.0 5.28 0.5

CL7-PCB-170 1.0 3.99 0.5

CL7-PCB-171/173 1.0 9.09 0.5

CL7-PCB-172 1.0 4.95 0.5

CL7-PCB-174 1.0 3.67 0.5

CL7-PCB-175 1.0 4.18 0.5

CL7-PCB-176 1.0 3.42 0.5

CL7-PCB-177 1.0 6.90 0.5

CL7-PCB-178 1.0 5.84 0.5

CL7-PCB-179 1.0 2.57 0.5

CL7-PCB-180/193 1.0 3.59 0.5

CL7-PCB-181 1.0 4.86 0.5

CL7-PCB-182 1.0 3.80 0.5

CL7-PCB-183/185 1.0 5.90 0.5

CL7-PCB-184 1.0 2.31 0.5

CL7-PCB-186 1.0 4.26 0.5

CL7-PCB-187 1.0 1.56 0.5

CL7-PCB-188 1.0 4.31 0.5
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SGS-AXYS Passive Sampling Quantitation Limits

Jorgensen Forge Early Action Area

Tukwila, Washington

Farallon PN: 831-038

Analyte Typical SDL MDL RL
1

CL7-PCB-189 1.0 2.61 0.5

CL7-PCB-190 1.0 3.23 0.5

CL7-PCB-191 1.0 3.17 0.5

CL7-PCB-192 1.0 3.82 0.5

CL8-PCB-194 1.0 4.94 0.5

CL8-PCB-195 1.0 4.69 0.5

CL8-PCB-196 1.0 8.12 0.5

CL8-PCB-197/200 1.0 7.28 0.5

CL8-PCB-198/199 1.0 25.9 0.5

CL8-PCB-201 1.0 5.85 0.5

CL8-PCB-202 1.0 3.92 0.5

CL8-PCB-203 1.0 3.70 0.5

CL8-PCB-204 1.0 3.89 0.5

CL8-PCB-205 1.0 2.87 0.5

CL9-PCB-206 1.0 6.60 0.5

CL9-PCB-207 1.0 4.38 0.5

CL9-PCB-208 1.0 4.02 0.5

CL10-PCB-209 1.0 5.24 0.5

NOTES:
1
Reporting limit (RL) is the lowest concentration routinely reported for the method. 

RLs are set to minimize the potential for false positive detection or the requirement 

to qualify results very close to the detection limit, and in some cases may exceed 

the sample specific detection limit (SDL) achieved.

MDL = method detection limit
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1.0 INTRODUCTION 

Earle M. Jorgensen Company (EMJ) and the U.S. Environmental Protection Agency (EPA) 

entered into an Administrative Settlement Agreement and Order on Consent for Removal Action 

Implementation at the Jorgensen Forge Early Action Area (EAA) of the Lower Duwamish 

Waterway (LDW) Superfund Site in Seattle, Washington On November 5, 2012 (EPA 

Comprehensive Environmental Response, Compensation, and Liability Act Docket No. 10-2013-

0032) (EPA 2012) (Settlement Agreement). EMJ has been performing a non-time-critical removal 

action (NTCRA) at the Jorgensen Forge EAA as required by the Action Memorandum, 

Responsiveness Summary and Future Actions, Jorgensen Forge Early Action Area, 8531 East 

Marginal Way South, Seattle, Washington, Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) Administrative Order on Consent (EPA Docket No. 

CERCLA-10-2003-001) (EPA 2011b) (Action Memo), dated October 7, 2011. 

The Jorgensen Forge EAA is adjacent to the upland Star Forge Corporation facility at 8531 East 

Marginal Way South in Tukwila, Washington (Facility), which was previously owned and 

operated by the Jorgensen Forge Corporation and before that by EMJ (Figure 1). The NTCRA 

conducted in the EAA was within an approximate 1.6 acre area of sediments and shoreline bank 

adjacent to the Facility referred to as the Removal Action Boundary (RAB) (Figure 1). 

Sediment sampling and data analysis performed subsequent to the implementation of the NTCRA 

in 2014 showed that polychlorinated biphenyls (PCBs) are present in surface and subsurface 

sediments underlying the backfill (i.e., z-layer sediments) at concentrations exceeding the 

Removal Action Level (RvAL) in areas of the RAB (Anchor QEA, LLC [Anchor QEA] and 

Farallon Consulting, L.L.C. [Farallon] 2016a, 2016b). At EPA’s request, the U.S. Army Corps of 

Engineers (USACE) (2016) conducted a breakthrough analysis of the RAB backfill in September 

2016 using the Model for Chemical Containment by a Cap (version 1.19 dated June 8, 2012). 

USACE concluded that the breakthrough analysis suggests that the potential exists for PCB 

contamination exceeding the RvAL in z-layer sediments to migrate to the surface of the backfill. 

A Modification to the Settlement Agreement and Statement of Work (SOW) was executed between 

EMJ and EPA on August 7, 2017.The Modification to the Settlement Agreement required that 
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EMJ perform a Supplemental Engineering Evaluation/Cost Analysis (EE/CA) to address the 

potential risk of exposure posed by PCBs exceeding the RvAL remaining in the Jorgensen Forge 

EAA (EPA 2017). Farallon (2017) submitted a Draft Supplemental EE/CA Work Plan 

(Supplemental EE/CA Work Plan) to EPA on November 2, 2017. The Supplemental EE/CA Work 

Plan included a Data Gap Analysis in which additional data needs were identified in order to 

complete the Supplemental EE/CA. The Supplemental EE/CA Work Plan was approved by EPA 

(2018) on January 11, 2018, conditional upon the addition of the tasks identified in a meeting 

between EPA and Farallon (2018a) on January 3, 2018. EPA determined that a Data Gap Sampling 

Work Plan and Data Gap Report are necessary for the completion of the Supplemental EE/CA: 

Farallon (2018b) prepared the Data Gap Sampling Work Plan (DGSWP) for EPA review and 

approval. The DGSWP summarizes the results from the data gap analysis included in the 

Supplemental EE/CA Work Plan, and identifies any additional data gaps that need to be addressed 

to perform the Supplemental EE/CA and update the conceptual site model.  

This Sampling and Analysis Plan (SAP) provides the sampling design for the collection of data 

needed to complete the evaluation of remedial technology alternatives in support of the 

Supplemental EE/CA. The rationale for the Data Gap sampling is provided in Section 2. SAP 

Sections 3 through 13 provide specific guidance for field sampling procedures to be followed by 

Farallon and its subcontractors during the field investigation. 

This SAP is Appendix C of the Data Gap Sampling Work Plan, Jorgensen Forge Early Action 

Area, Lower Duwamish Superfund Site, Tukwila, Washington dated March 12October 18, 2018 

prepared by Farallon (2018b) (DGSWP), and was prepared in accordance with the requirements 

identified in the SOW amendment that accompanied the Modification to the Settlement Agreement 

(EPA 2017). 

The following documents are provided as additional appendices to the DGSWP: 

• The Quality Assurance Project Plan (QAPP) (Appendix B of the DGSWP), describes the

overall project and data quality objectives, and quality assurance/quality control (QA/QC)
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procedures that will be implemented to ensure that the data generated are of sufficient 

quality to meet the sampling objectives identified in the DGSWP.  

• The Health and Safety Plan (HASP) (Appendix D of the DGSWP), describes the

requirements and procedures that will be implemented to ensure the safety of personnel

that carry out the field investigation program.

The field forms are provided as Attachment A to this SAP.
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2.0 SAMPLING DESIGN, RATIONALE, AND SCHEDULE 

The sampling design for the field investigation is intended to support the objectives identified in the 

DGSWP. The types of samples to be collected and their fulfillment of DGSWP objectives are 

summarized below. The sampling locations proposed in this SAP are presented on Figures 2A and 2B. 

The Supplemental EE/CA Work Plan included a data gaps analysis in which additional data needs 

were identified to complete the Supplemental EE/CA (Farallon 2017). The DGSWP was prepared 

to address the additional data needs identified in the Supplemental EE/CA Work Plan, and to 

provide supporting plans for the collection of that data. The additional data will be used to: 

complete the investigation of the nature, extent, and potential risks of remaining PCBs exceeding 

the RvAL in the RAB; and to evaluate and develop alternatives to address the RvAL exceedances.  

Specific study questions to be answered by the data gap sampling are: 

1. Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments 

that exceed the RvAL? 

a. This will address the data gap related to the extent of PCBs in surface sediments as 

well as aid in understanding the potential sources of recontamination. 

2. Are upstream contaminated sediments contributing to PCB RvAL exceedances in the RAB 

surface sediments? 

a. This will address the data gap with respect to potential sources of recontamination. 

3. What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer sediments? 

a. This study question is meant to address the extent of PCBs in the subsurface (at the 

z-layer) and assist with assessment of human health and environmental risks. 

4. What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer 

sediments to migrate through the backfill material resulting in surface sediment RvAL 

exceedances? 

a. This study question will assist with assessment of human health and environmental 

risks. 
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5. Are upland Facility source control measures still protective of RAB sediments? 

a. This question will address the data gap with respect to potential sources of 

recontamination 

The answers to these study questions will be used to select appropriate remedial technologies and 

assemble various alternatives to address any PCB sediment concentrations that exceed RvALs in 

the RAB. Figure 3 includes the study questions and the proposed data gap sampling locations to 

address the study questions, and describes how the data will be used and evaluated. Table 1 

provides details on how each sampling location serves the purpose of meeting the identified study 

objectives. 

2.1 SURFACE SEDIMENT SAMPLES 

Surface sediment samples will be collected from previously sampled locations both within and 

outside the limits of the RAB (Figures 2A and 2B). New surface sediment sampling locations 

LTR-23 and LTR-24 were added to provide better spatial coverage in the Intertidal Area, and will 

be used along with data obtained from the other Intertidal Area surface sediment locations to help 

evaluate appropriate exposure scenarios in determining potential risks associated with total PCB 

concentrations. New surface sediment sampling location LTR-25 was added adjacent to the 

Armored Area to provide better spatial coverage for monitoring potential groundwater discharges 

from upland sources. Surface sediment sampling areas outside the RAB consist of perimeter 

sampling locations in the navigation channel, and locations immediately upstream and downstream 

of the RAB. Sediment sampling will include occupying two of The Boeing Company's sediment 

monitoring stations (14-1 and 15-1) to evaluate the potential for recontamination of RAB 

sediments as a result of saltwater “wedge” sediment transport originating from sources 

downstream of the RAB. Surface sediment sampling fulfills the following DGSWP objectives 

(sampling locations identified for each objective are provided in parentheses): 

• Assess the extent of contamination in the RAB, and the potential for recontamination of 

the RAB from adjacent upland sources, by identifying areas and evaluating trends where 

PCB concentrations in surface sediments exceed the RvAL within the RAB (all 24 

locations within the RAB). 
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• Assess the potential for recontamination of the RAB through possible bedload transport of 

PCB-contaminated fine-grained sediments from upstream and downstream sources, and 

the adjacent navigation channel (14 perimeter locations: 2 in the Duwamish sediment other 

area downstream of the RAB, 3 in the navigation channel adjacent to the RAB, 3 in the 

navigation channel upstream of the RAB, and 6 directly upstream of the RAB). 

• Evaluate potential seasonal and temporal trends in PCB concentrations in the Intertidal and 

Subtidal Areas of the RAB for risk-assessment purposes (8 Intertidal Area locations and 

16 Subtidal Area locations within the RAB). 

• Assess the thickness of fine-grained sediments overlying backfill material to assess 

bioturbation layer thicknesses in the Intertidal and Subtidal Areas of the RAB for cap 

breakthrough model input, and for evaluation of potential remedial technology alternatives 

to address RvAL exceedances (all 24 locations within the RAB). 

Discrete sediment samples will be collected from the 0- to 2- and 0- to 10-centimeter (cm) depth 

intervals at each of the 38 surface sediment locations, for a total of 76 surface sediment samples. 

The purpose for collecting samples from the 0- to 2-cm and the 0- to 10-cm depth intervals is to 

assess recently deposited material, and trends in concentrations over time. 

All surface sediment samples will be submitted for analysis for PCB Aroclors, total solids, total 

organic carbon, and grain-size distribution. Although PCBs were identified as the only 

contaminant of concern (COC) remaining in the RAB at concentrations exceeding the RvAL, the 

other COCs (arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc) identified in 

the Action Memo also will be assessed to confirm that concentrations of these COCs in sediments 

do not exceed the RvAL, per EPA request (EPA 2018; Farallon 2018a).  

Sediment from each surface station will be archived at the analytical laboratory. Following an 

initial data evaluation for recontamination, sediment from select stations may be submitted for 

PCB congener analysis to supplement the evaluation for recontamination. The decision to conduct 

PCB congener analysis will be based on the strength of evidence for potential recontamination 

from upstream and downstream sources. If needed, the PCB congener data results may be used to 

conduct principal component analysis or other appropriate environmental forensics methods. 



FINAL REVISED DRAFT – Issued for Agency Review 

2-4 
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx C SAP\2018-09 SAP.docx 
 

2.2 SUBSURFACE SEDIMENT, BACKFILL, AND POREWATER SAMPLES 

Subsurface sediment, backfill, and porewater sampling fulfills the objectives associated with 

obtaining the information needed to refine backfill material breakthrough modeling, the purpose 

of which is to assess the potential for surface sediment recontamination, and for human health and 

environmental risks associated with the RAB, as described in the DGSWP. Subsurface sediment 

and porewater sampling objectives in support of modeling efforts are as follows: 

• Determine the extent of PCB concentrations exceeding the RvAL in the z-layer sediments 

in the Intertidal and Subtidal Areas, including the area at the toe of the slope, along the 

western edge of the RAB, that was removed but not backfilled. 

• Determine the backfill thickness at each subsurface sampling location; 

• Determine total organic carbon content, black carbon content, and grain-size distribution 

of backfill material at each subsurface sampling location; and 

• Determine PCB congener concentrations from porewater collected from the top 1 foot of 

the z-layer at nine new locations within the RAB, and from previously sampled locations 

PDS-1, PDS-3, and PDS-5, which were reported to contain the highest concentrations of 

PCBs during previous sampling events (Figure 4). 

Subsurface sediment samples will be collected from nine14 locations within the RAB (three 

locations in the intertidal area, and six11 in the subtidal area), depicted on Figure 2A. Existing 

stations PDS-1, PDS-3, and PDS-5 will be reoccupied, for a total of 1217 locations. Per EPA 

request, areas where less than 6 inches of backfill was placed are identified on Figure 5, which 

shows that the only area where less than 6 inches of backfill was placed was in areas of DMU-3 

where less than 6 inches of sediment removal was required. Proposed sampling location PDS-12 

is within this area where very little removal and backfill was required. 

Discrete sediment samples will be collected from the 0- to -1-foot z-layer, and from the -1 

to -2-foot and -2- to -3-foot intervals below z-layer sediments. Subsurface sediment samples will 

be analyzed using a tiered approach, with the samples from the 0 to-1-foot z-layer interval and the 

underlying -1- to -2-foot sediment interval submitted for chemical analysis. Samples from the -2- 
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to -3-foot sediment interval underlying the z-layer will be analyzed if total PCB concentrations in 

the -1- to -2-foot interval exceed the RvAL. Z-layer sediment sample intervals will be analyzed 

for PCB Aroclors, total solids, total organic carbon, and grain-size distribution. Because total 

organic carbon measurements may not accurately predict partitioning of PCBs from the sediment 

into porewater if additional sorbing phases exist in sediment, a sample will be collected for 

potential measurement for black carbon. This analysis may be needed because sorption of PCBs 

(and other organic contaminants) to black carbon has been observed to be up to 10 to 1,000 times 

stronger than the sorption to carbon measured using the total organic carbon   method. Although 

PCBs were identified as the only COC remaining in the RAB at concentrations exceeding the 

RvAL, the other COCs (arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc) 

identified in the Action Memo also will be assessed per EPA request to confirm that 

concentrations of these COCs in sediments do not exceed the RvAL in the z-layer sediments 

underlying the backfill (EPA 2018; Farallon 2018a). 

The feasibility of porewater sampling at the z-layer was evaluated following preparation of the 

Supplemental EE/CA Work Plan. As presented in the Technical Memorandum regarding 

Breakthrough Analysis of the Removal Action Boundary Backfill dated September 16, 2016 from 

USACE (2016b) to EPA, two main assumptions and limitations of the existing data set influenced 

the results from the modeling: 1) the presence of only seven sampling points within the RAB; and 

2) the limited understanding of the as-built conditions of backfill thickness. To address the limited 

number of sampling points within the RAB, 1217 z-layer bulk sediment samples will be collected 

along with 1217 z-layer porewater samples. In addition, grain-size distribution, total organic 

carbon, black carbon, and thickness of the backfill material will be measured at each subsurface 

sample station. The measurements obtained will be used to better understand the variability in 

those modeling parameters. PCB porewater concentrations often are calculated for the model using 

sediment concentrations and applying a partitioning factor. Use of equilibrium partitioning is likely 

to overestimate the porewater concentration due to the relatively thin, and limited layer of elevated 

impacts, and the fact that equilibrium is unlikely to be achieved in a tidally influenced area. Given 

the sensitivity of the backfill breakthrough model to porewater concentrations and the 

characteristics of the site, collection of porewater should provide more-realistic results. 
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Porewater samples will be collected using a sonic drill rig or equivalent equipped with a 6-, 7-, or 

8-inch core barrel. Due to the difficulties of collecting in-situ porewater 3 to 10 feet below the 

sediment surface, the proposed approach for porewater collection includes a primary and 

a secondary approach. If the primary approach (which relies on generating porewater by 

centrifugation of bulk sediment samples) is not successful, an alternate approach for measuring 

porewater in the bulk sediment using passive sampling methods will be implemented. an alternate 

approach for measuring porewater in the bulk sediment samples at the analytical laboratory (such 

as using solid-phase microextraction fibers) will be discussed with the laboratory, and will be 

considered based on the required volumes and other factors influencing the success of this 

approach. Details of the methods and procedures for collecting porewater samples are provided 

in Section 7, Z-Layer Porewater Sampling. Sediment porewater samples will be collected from 

the 0- to -1-foot interval z-layer, and will be submitted for analysis for PCB congeners. 

2.3 SAMPLING SCHEDULE 

Many of the field tasks will require coordination with multiple parties, including the Muckleshoot 

Indian Tribe, and will depend on contractor availability and possibly on tide levels. Initiation of 

field planning and coordination with contractors and the Muckleshoot Indian Tribe will commence 

after EPA approval of the DGSWP has been received. Field sampling is anticipated to initiate 

sometime between September and OctoberNovember 2018 and January 2019at the earliest. EPA 

will be kept apprised of any field scheduling delays. 
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3.0 SAMPLING PLATFORM, EQUIPMENT, AND SUPPLY REQUIREMENTS 

The sampling platform, equipment, and supplies needed to collect surface sediment, subsurface 

sediment, and porewater samples are described below. The operation of major sampling equipment 

is described in Section 6.0, Subsurface Sediment Sampling.   

3.1 SURFACE SEDIMENT 

The minimum sampling platform and equipment requirements for collection of surface sediments 

are the following: 

• A sampling vessel with sufficient deck space for safe crew movement and sample processing;

• An A-frame with a hydraulic winch system capable of deploying the sampling device at a

rate not to exceed 1 meter per second;

• A power grab sampling device;

• A vessel operator thoroughly familiar with safe vessel operations, station positioning, and

accurate deployment and retrieval of the sediment sampling device;

• Sufficient location-control equipment (e.g., a differential global positioning system [GPS])

to maintain and document station positioning during sampling with an accuracy of within

2 meters of the target coordinates, including a backup hand-held differential GPS unit;

• Freshwater and/or seawater pumps (or other water supply); and

• A depth sounder.

The following equipment and supplies will be required for sample collection and processing: 

• Personal protective equipment as required by the HASP (Appendix D of the DGSWP);

• Color-coded waterproof tape for delineating work zone areas (e.g., exclusion zone,

contaminant reduction zone, support zone);

• Navigation and site maps;

• A camera, and a dry-erase board and pens;
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• Field Report forms and Surface Sediment Field Log forms and indelible ink pens; 

• A weighted tape measure (lead line) calibrated in 0.1-foot increments (must be long enough 

to measure the depth from the water surface to the sediment surface); 

• Flexible siphon hoses and a stainless steel baster; 

• A calibrated stainless steel rod or a ruler for taking sediment depth measurements in the 

power grab sampling device; 

• Decontamination supplies (see Section 8, Equipment Decontamination Procedures); 

• A boot-wash station; 

• Stainless steel sample-processing equipment (e.g. bowls, spoons); 

• Laboratory-provided certified pre-cleaned sample containers; 

• Sample jar labels, Chain of Custody forms, custody seals, and clear tape; 

• Sample coolers, packaging material, and ice; 

• Five-gallon closeable containers for waste management on the vessel; and 

• Fifty-five-gallon drums or similar closeable containers for waste management at the 

Facility. 

3.2 SUBSURFACE SEDIMENT, BACKFILL AND POREWATER 

Subsurface sediment, backfill, and porewater sampling will require two platforms: a barge to 

accommodate the sonic drill rig; and a sample processing/support vessel. The minimum sampling 

platform, equipment, and supply requirements for collection of subsurface sediments and 

porewater are described below. 

3.2.1 Sonic Drill Rig Platform 
The minimum sampling platform and equipment requirements for collection of subsurface 

sediments, backfill, and porewater are the following: 

• A sampling barge with sufficient capacity and deck space on the vessel for operation of a 

sonic drill rig and safe crew movement; 
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• A sonic drill rig;

• Porewater sampling equipment:

o A sealed-screen sampler or aA Shelby tube/vibracore sampler as alternate;

o A low-flow peristaltic pump with station-specific dedicated tubing

o Dedicated Teflon bailers (one for each porewater location) as alternate for the

peristaltic pump

• A barge operator thoroughly familiar with safe vessel operations and station-positioning

requirements;

• A drill rig operator thoroughly familiar with safe rig operations, and able to support

accurate deployment and retrieval of sediment sampling equipment operated from the

barge; and

• Sufficient location-control equipment (e.g., differential GPS) to maintain station

positioning within 2 meters of the target coordinates during sampling.

The following supplies will be required for the sonic drill rig: 

• Personal protective equipment, as required by the HASP (Appendix D of the DGSWP);

• Color-coded waterproof tape for delineating work zone areas (e.g., exclusion zone,

contaminant reduction zone, support zone);

• Navigation and site maps;

• Field Report forms, Sediment Core Collection Log forms, and Porewater Sampling Log

forms, and indelible ink pens;

• A weighted tape measure (lead line) calibrated in 0.1-foot increments (must be long enough

to measure the depth from the water surface to the sediment surface);

• A boot-wash station;

• A core transfer platform;

• Laboratory-provided certified pre-cleaned sample containers for porewater collection;
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• Sample jar labels, Chain of Custody forms, custody seals, and clear tape (for porewater

samples);

• Sample coolers, packaging material, and ice (for porewater samples);

• Fifty-five-gallon drums or similar closeable containers for waste management at the

Facility.

3.2.2 Sample Processing/Support Platform 
The minimum sample processing/support platform and equipment requirements for collection of 

subsurface sediments, backfill, and porewater are the following: 

• A sample processing/support vessel with sufficient deck space for safe crew movement

and sample processing;

• Vessel operators thoroughly familiar with safe vessel operations;

• Freshwater and/or seawater pumps (or other water supply); and

• A depth sounder.

The following equipment and supplies will be required for sample processing: 

• Personal protective equipment as required by the HASP (Appendix D of the DGSWP);

• Color-coded waterproof tape for delineating work zone areas (e.g., exclusion zone,

contaminant reduction zone, support zone);

• Navigation and site maps;

• A camera and a dry-erase board and pens;

• Field Report forms, Sediment Core Collection Log forms, and Sediment Core Log forms,

and indelible ink pens;

• A backup weighted tape measure (lead line) calibrated in 0.1-foot increments (must be long

enough to measure the depth from the water surface to the sediment surface);

• Decontamination supplies (see Section 8, Equipment Decontamination Procedures);
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• A boot-wash station; 

• Four 6-foot-long portable tables (for core processing); 

• Two portable canopies (sufficient to protect core processing tables from rain); 

• Low-density polyethylene sheeting; 

• Stainless-steel sample processing equipment (e.g. bowls, spoons); 

• Laboratory-provided certified pre-cleaned sample containers; 

• Sample jar labels, Chain of Custody forms, custody seals, and clear tape; 

• Sample coolers, packaging material, and ice; 

• Five-gallon closeable containers for waste management on the vessel; and 

• Fifty-five-gallon drums or similar closeable containers for waste management at the 

Facility. 
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4.0 STATION POSITIONING 

The objective of station positioning is to accurately determine the horizontal and vertical 

positioning of the sampling locations. The methods to be used for horizontal and vertical 

positioning during this investigation are discussed below. 

Latitude and longitude coordinates will be determined using a differential GPS referenced to the 

Horizontal Datum North American Datum of 1983 State Plane Coordinate System, Washington 

North Zone. The positioning objective is to accurately determine and record the positions of all 

sampling locations to within 2 meters of their targeted location, shown in Table 2. 

A differential GPS consists of a GPS receiver on the sampling vessel with a differential receiver 

at a horizontal control point. Position accuracies on the order of ±1 to 3 meters can be achieved by 

avoiding the few minutes per day when the GPS satellites are not providing the same signal. The 

GPS unit identifies time intervals of decreased accuracy. Avoiding use of the GPS receiver during 

those time intervals enables increased positioning accuracy. The accuracy of the differential GPS 

will be determined from a stationary location at the South Park Marina, and recorded on Field 

Report forms at the beginning and the end of each day, and periodically throughout the day 

(coinciding with tidal readings, described below). 

Differential GPS coordinates for each sampling location will be recorded at the time of sampling. 

The GPS receiver will be situated over the sampling gear to achieve the most-accurate position for 

each sample collected. A positional fix will be recorded when the sampler impacts the sediment 

surface (mudline). The sampling team will verbally confirm the vessel’s sampling position relative 

to the targeted location with the vessel operator once the sampler has been positioned on the 

sediment surface, prior to retrieval. This confirmation will be documented on field collection 

forms. 

Visual horizontal triangulation methods will be used as a backup method to the differential GPS, 

if needed. Triangulation methods use pre-surveyed markers and/or established landmarks on shore. 

Sampling locations are determined based on horizontal distances to survey control points and/or 

landmarks identifiable on base maps. Locations will be identified to the nearest foot using a tape 
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measure to measure the horizontal distance from the location where the sample was collected to 

the known control point or landmark. Horizontal measurements can be calculated from registered 

base maps to translate the location measurements into State Plane coordinates. Buoy markers may 

be used to mark the sampling location. 

Vertical control parameters measured will be the depth to the mudline and tidal elevation. The 

depth to sediment will be measured during each sampling event using a hand-held weighted tape 

(lead line). The tape will be dropped from the work platform to the sediment surface, pulled taut, 

and measured to the nearest 0.1 foot. This measurement will be cross-checked against the onboard 

depth sounder at each location. 

Tidal readings will be taken from a tide board at the South Park Marina at the beginning and the 

end of each sampling day and periodically throughout the day, and checked against daily tide 

charts for the Lower Duwamish Waterway. Tidal elevations to the nearest 0.1 foot and the time 

will be recorded. Sample elevations will be corrected to the mean lower low water. Following 

sample collection, actual high and low tidal elevations will be determined using the National 

Oceanic and Atmospheric Administration tide gauge at Station ID: 9447130 in Seattle, 

Washington, with offsets for Lower Duwamish Waterway 8th Avenue Station ID: 9447129. 

The following location parameters will be documented at each sampling location: 

• Location coordinates (North American Datum 1983, Washington State Plane North Zone, 

international survey feet); 

• The distance from targeted location; 

• The vertical elevation in feet National Geodetic Vertical Datum (mean lower low water, 

including mudline and tidal elevation above mudline); 

• The actual water depth measured by lead line; 

• The water depth measured by the vessel depth sounder; 

• Time and date; and 

• The tidal elevation referenced to the mean lower low water. 
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5.0 SURFACE SEDIMENT SAMPLING 

The procedures that will be used to collect, process, and analyze surface sediment samples are 

discussed in this section. The sampling platform, equipment, and supplies required for surface 

sediment sampling are detailed in Section 3. 

Surface sediment sampling locations are shown on Figures 2A and 2B. Sample location 

coordinates are shown in Table 2. All surface sediment samples will be collected from stations 

occupied during the 2015/2016 surface sediment sampling efforts, with the exception of new RAB 

sampling locations LTR-23, LTR-24, and LTR-25, and The Boeing Company's two existing 

Duwamish sediment other area sampling locations downstream of the RAB (14-1 and 15-1) (see 

Section 2, Sampling Design, Rationale, and Schedule). 

5.1 SURFACE SEDIMENT COLLECTION 

Surface sediment samples for chemical analysis will be collected from 0- to 2- and 0- to 10-cm 

depth intervals from a vessel using a power grab sampler or equivalent in accordance with the 

procedures described below. 

The sampling vessel will be maneuvered to the targeted sampling location. Once the targeted area 

is determined to be suitable for grab sample collection, the grab sampler jaw assembly will be 

decontaminated. 

Within 2 meters of the targeted location, the sampler will be deployed vertically through the water 

column until the river bottom is reached. The winch cable to the grab sampler will be drawn taut 

and vertical. The location of the cable hoist will be measured and recorded by location control 

personnel, and verified by a Farallon Field Scientist to be within 2 meters of the targeted location. 

The jaw assembly will be closed to collect the sediment sample to a penetration depth of 

approximately 15 to 30 cm. Water depth will be measured to the nearest 0.1 foot using the weighted 

lead line, and the vessel’s depth-sounding measurements will be noted. The apparatus will be 

pulled upward out of the river bottom using a winch, and raised to the surface. Sampler deployment 

and retrieval speeds will be carefully monitored to minimize disturbance of any fine-grained 

sediments present. 
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The sediment sample will be retrieved aboard the vessel and evaluated against the following 

acceptability criteria: 

• The grab sampler is not overfilled (i.e., the sediment surface is not in contact with the top

of the sampler);

• The sediment surface is relatively flat, indicating minimal disturbance or winnowing;

• Overlying water is present, indicating minimal leakage;

• Overlying water has low turbidity, indicating minimal sample disturbance; and

• The desired penetration depth (i.e., 10 cm) was achieved.

Overlying water will be siphoned off, a photograph of the sediments in the grab sampler will be 

taken, and a decontaminated stainless steel trowel or similar device will be used to collect 

sediments from inside the sampler, taking care to not collect sediments in contact with the sides or 

surface of the sampler. Field station positioning information and observations regarding sediment 

characteristics (e.g., depth, characteristics of accumulated surficial fines and underlying material, 

texture, odor, the presence or absence of vegetation, debris) will be documented on the Surface 

Sediment Log form provided in Attachment A. 

In the event that gravel, armor rock, or other debris prevents the jaw assembly from closing, two 

additional attempts will be made to collect a sample within 2 meters of the targeted location. After 

three failed attempts at the targeted location have been made, the sampling station will be offset 5 

feet, and collection of a subsequent grab sample will be attempted. 

The measures that will be used to prevent contamination from migrating from personnel and 

equipment are detailed in the HASP (Appendix D of the DGSWP). 

5.2 SURFACE SEDIMENT PROCESSING 

The sediment collected from the 0- to 2- or 0- to 10-cm interval will be placed into a 

decontaminated stainless steel mixing container, and homogenized using a stainless steel spoon or 

an electric drill with a decontaminated stirring paddle until the sediment is of uniform color and 

consistency. Once the sediment is homogenized, subsamples will be placed into pre-labeled 
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certified pre-cleaned sample containers with Teflon-lined lids as specified in Table 3. Subsamples 

also will be collected and archived for potential future analysis. Samples will be submitted for 

laboratory analysis in accordance with the handling and chain-of-custody procedures described in 

the QAPP, Appendix B of the DGSWP. 

5.3 FIELD QUALITY CONTROL SAMPLES 

Field QC samples for surface sediment sampling will include field split samples, equipment wipes, 

wipe blanks, additional sample volume for samples to accommodate batch-specific laboratory QC 

sample analyses, and temperature blanks for each cooler. Field QC sample collection and 

documentation procedures for sediment samples are described in Section 9. 

5.4 LABORATORY ANALYSES 

Surface sediment samples will be submitted for analysis for PCB Aroclors, metals (arsenic, 

cadmium, chromium, copper, lead, mercury, silver, and zinc), total solids, total organic carbon, 

and grain-size distribution, using the specified analytical methods shown in Table 3 and described 

in Section 12, Laboratory Analytical Methods. 

Sediment from each surface station will be archived at the analytical laboratory. Following an 

initial data evaluation for recontamination, sediment from select stations may be submitted for 

PCB congener analysis to supplement the evaluation for recontamination. The decision to conduct 

PCB congener analysis will be based on the strength of evidence for potential recontamination 

from upstream sources. If needed, PCB congener data results may be used to conduct principal 

component analysis or other appropriate environmental forensics methods. 
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6.0 SUBSURFACE SEDIMENT AND BACKFILL SAMPLING 

The procedures that will be used to collect, process, and analyze subsurface sediment and backfill 

samples are discussed in this section. The sampling platform, equipment, and supply requirements 

for subsurface sediment and backfill sampling are described in detail in Section 3. 

Z-layer sediment sampling locations are shown on Figure 2A; location coordinates are provided 

in Table 2. Z-layer sediment collection, sediment sample processing, and collection of field QC 

samples are described below. In addition to z-layer sediment samples, backfill characterization 

samples will be collected from the post-dredge backfill material during borehole advancement to 

reach the z-layer, as described below. 

6.1 SUBSURFACE SEDIMENT AND BACKFILL SAMPLE COLLECTION 

Z-layer sediment samples from 0- to 1-, 1- to 2-, and 2- to 3-foot depth intervals below the backfill 

material will be collected for chemical analysis. The samples will be collected from a vessel using 

a sonic drill rig or equivalent equipped with a 6-, 7-, or 8-inch-diameter core barrel, based on 

conditions encountered during drilling. The sonic drill rig will be securely mounted to the vessel 

for all sampling activities. Z-layer sediment sampling and sonic rig operation will be performed in 

accordance with the procedures described below. 

The sampling vessel(s) will be maneuvered to the target sampling location, and the station 

coordinates and water level measurements will be recorded on the Sediment Core Collection Log 

included in Attachment A. Once the targeted area has been determined suitable for z-layer sample 

collection, the core barrel and outer casing will be decontaminated. 

Within 2 meters of the targeted location, the core barrel will be advanced vertically through the 

water column to the mudline and driven into the sediments for the first sample interval. Prior to 

retrieval of the core barrel, the outer casing will be advanced around the outside of the core barrel 

to the bottom of the desired sample interval or until refusal. The core barrel will then be withdrawn 

to retrieve the sediment sample. The depth of core penetration will be measured and recorded, 

along with conditions observed and/or obstructions encountered during drilling. 
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Before advancing the core barrel to the next sample interval, a lead line measurement in the cased 

borehole will be taken to determine whether heaving sands have reoccupied the casing, and to 

verify the top depth and elevation of the next sample interval. If heaving sands are encountered 

and the casing is occupied by heave, the driller may not “blow out” this material using water or 

any other pressurized method, but instead must determine the length of the cased borehole that has 

been reoccupied, and collect the heave material before proceeding to the next sample interval. 

Sediments collected in each sample interval will be extruded into a plastic sleeve through the use 

of low-frequency sonic vibrations to minimize sample disturbance. Sediments or backfill material 

collected at elevations above the targeted intervals discussed in this section will be recorded in the 

Sediment Core Collection Log, and representative material from the middle of the backfill will be 

collected from each interval for total organic carbon, black carbon, and grain-size analysis. 

Remaining material collected above the targeted intervals may be discarded, or archived for 

potential future analysis. 

Upon collection of a sediment sample from a given sample interval, the core barrel will be rinsed 

clean of sediment with site water, and decontaminated in accordance with the procedures detailed 

in Section 8, Equipment Decontamination Procedures, to eliminate the possibility of cross-

contamination. Once the core barrel has been decontaminated, it will be advanced to the next 

sample interval. After the targeted depth has been reached and z-layer sediment samples have been 

collected, the outer casing will be withdrawn. 

Sediment samples collected from post-dredge backfill and the z-layer will be retrieved aboard the 

sample processing vessel and evaluated against the following acceptability criteria: 

• The core penetrated (and retained material) to the targeted depth, or to refusal; 

• Recovery was at least 75 percent of the length of core penetration; 

• Sediments did not extend out the top of the core barrel or contact any part of the sampling 

apparatus at the top of the core barrel; 
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• No obstructions were present in the cored material that might have blocked entry of

material into the core barrel, resulting in incomplete core collection; and

• No significant air gaps were present in the core barrel, and no evidence of significant loss

of material out of the cutter head was observed during retrieval.

If acceptability criteria are not met, the core will be rejected, the sample station will be moved 

5 feet, and subsequent cores will be attempted until acceptability criteria are met. Following 

inspection for acceptability, core processing will be conducted as described in Section 6.2, 

Subsurface Sediment Processing. 

Field station positioning information and observations regarding sediment characteristics (e.g., 

depth and characteristics of accumulated surficial fines and underlying material, texture, odor, the 

presence or absence of vegetation, debris) will be documented on the Sediment Core Log form 

provided in Attachment A. 

The measures that will be applied to prevent contamination from migrating from personnel and 

equipment are detailed in the HASP (Appendix D of the DGSWP). 

6.2 SUBSURFACE SEDIMENT AND BACKFILL PROCESSING 

The plastic liner of the core barrel containing the backfill or sediments collected from each 

sampling interval will be cut lengthwise and opened for processing for chemical and physical 

analyses. Each core will be documented and described in a standardized core log (Attachment A). 

Information pertaining to the following will be provided on the core logs: 

• Sample recovery (i.e., the recovered sediment depth relative to the penetration depth) and

calculated percent compaction (as needed);

• Physical soil description (e.g. soil type, density, color) in accordance with the Unified Soil

Classification System;

• Odor (e.g., hydrogen sulfide, petroleum);

• The presence of vegetation;
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• The presence of man-made debris (e.g., trash); 

• The depth and distinctness of geologic contacts; and 

• Other distinguishing characteristics or features. 

Core processing will consist of the following steps: 

• Photographing the core. A Farallon Field Scientist will take digital photographs of the 

entire penetration depth of the core, with a measuring tape used to show the depth below 

mudline. 

• Logging the core. A Farallon Field Scientist will record the description of the full length 

of the core sample on the core log. 

• Identifying the sample intervals. The z-layer sample intervals will be 0 to -1, -1 to -2, and 

-2 to -3 feet below the post-backfill elevation (i.e., the existing mudline). The backfill 

sample interval will be collected from a representative portion of the core associated with 

the original backfill (i.e., not contaminated by overlying fines or underlying residuals). 

As described in the DGSWP, the z-layer targeted sampling depths are based on the post-dredge 

pre-backfill surface, defined as the point of contact between the placed shoreline granular activated 

carbon-amended filter material or in-water backfill material and underlying undisturbed native 

material. This point of contact will be targeted using post-backfill surface elevations compared to 

post-dredge surface elevations (i.e., the depth of backfill) and will be determined in the field based 

on visual observations. When identifying the contact between imported backfill material and 

underlying native sediments in the field, Farallon will obtain the following documentation, which 

will be included in the data report submitted to EPA. 

• Photographs of the point of contact between imported backfill material and underlying 

sediments, shown using a measuring tape; and 

• A record of all field observations that were used in determining where the point of contact 

between imported backfill material and underlying sediments was identified (e.g., a 

physical soil description of layering, debris, plant matter, shells, biota, and other 
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distinguishing characteristics or features, in accordance with the Unified Soil Classification 

System). 

Once the point of contact between imported backfill material and native material has been 

identified, sediment samples will be collected at 0 to -1 foot, -1 to -2 feet, and -2 to -3 feet intervals 

below the interface. Samples will be collected also from the middle of the post-dredging backfill 

for backfill characterization of total organic carbon content and grain-size distribution. 

To the extent practicable, sediment samples will be collected from the center of the plastic sleeve, 

and the sleeve sidewalls will be avoided to minimize sampling material that could have been 

affected by drag-down. Each sample interval will be placed into a separate decontaminated 

stainless steel mixing container, and homogenized using a stainless steel spoon or an electric drill 

with a decontaminated stirring paddle until the sediments are of uniform color and consistency. 

Once homogenized, subsamples will be placed into pre-labeled certified pre-cleaned sample 

containers with Teflon-lined lids, as specified in Table 3. Remaining homogenized sediment 

material from the 0- to -1-foot z-layer interval will be collected and archived at 4 degrees Celsius 

for potential porewater extraction, should the sampling methods described in Section 7, Z-Layer 

Porewater Sampling, prove unsuccessful. The volume of remaining sediment archived from the 0- 

to -1-foot z-layer will be documented on the field forms. Other subsamples also may be collected 

and archived for potential future analysis. Samples will be submitted for laboratory analysis in 

accordance with the handling and chain-of-custody procedures described in the QAPP, Appendix 

B of the DGSWP. 

6.3 FIELD QUALITY CONTROL SAMPLES 

Field QC samples for subsurface sediment sampling will include field split samples, equipment 

wipes, wipe blanks, additional sample volume for samples to accommodate batch-specific 

laboratory QC sample analyses, and temperature blanks for each cooler. Field QC sample 

collection and documentation procedures for subsurface sediment samples are described in Section 

9. 
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6.4 LABORATORY ANALYSES 

Z-layer sediment samples will be analyzed for PCB Aroclors, metals (arsenic, cadmium, 

chromium, copper, lead, mercury, silver, and zinc), total solids, total organic carbon, black carbon, 

and grain-size distribution in accordance with the analytical methods specified in Table 3 and 

described in Section 12, Laboratory Analytical Methods. The representative backfill material 

collected from each core will be analyzed for total organic carbon, black carbon, and grain-size 

distribution in accordance with the analytical methods specified in Table 3. Samples from the 0- 

to -1- and -1- to -2-foot sediment sample intervals will be submitted to the analytical laboratory 

for immediate analysis. Samples from the -2- to -3-foot sediment sample interval will be submitted 

to the analytical laboratory to be archived, and will be analyzed only if PCB concentrations in 

samples from the 1- to -2-foot sample interval exceed the RvAL. 
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7.0 Z-LAYER POREWATER SAMPLING 

The procedures that will be used to collect and analyze z-layer sediment porewater samples are 

discussed in this section. The sampling platform, equipment, and supply requirements for 

porewater sediment sampling are described in detail in Section 3. 

Z-layer porewater sampling locations are shown on Figure 2A; location coordinates are provided 

in Table 2.  

Due to the difficulties of collecting in-situ porewater 3 to 10 feet below the sediment surface, the 

proposed approach for porewater collection includes a primary and a secondary approach. If the 

primary approach (which relies on generating porewater by centrifugation of bulk sediment 

samples) is not successful, an alternate approach for measuring porewater in the bulk sediment 

using passive sampling methods will be implemented.an alternate approach for measuring 

porewater in the bulk sediment samples at the analytical laboratory (such as using solid-phase 

microextraction fibers) will be discussed with the laboratory, and will be considered based on the 

required volumes and other factors influencing the success of this approach. The proposed field 

methods for collection of bulk sediments for porewater samples are discussed in Section 6, 

Subsurface Sediment and Backfill Sampling. 

Bulk sediments for generating porewater samples will be collected from separate boreholes 

advanced adjacent to those used for sediment sampling. Porewater samples for laboratory analysis 

will be collected from the 0- to 1-foot sediment depth interval, measured from the bottom of the 

backfill layer. The samples will be homogenized and placed into laboratory-provided sample 

containers. The laboratory will mix the sediment sample and load it into pre-cleaned polycarbonate 

or stainless steel centrifuge vessels. Porewater will be separated from sediments using 

centrifugation at speeds up to 10,000 times the Earth’s gravitational force at 4 degrees Celsius for 

30 minutes. The supernatant will be decanted and re-centrifuged to remove finer suspended 

particulates, and decanted again to obtain the final porewater sample.  

If adequate porewater is not extracted, passive sampling methods using polyethylene sheets will 

be attempted. Passive sampling of porewater and PCB congener analysis will be completed by 
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SGS-AXYS of Sydney, British Columbia, Canada. The testing process entails inserting a small 

polyethylene sheet into a minimum of 1 liter of bulk sediment for at least 28 days. Following 

consultation with Farallon, Analytical Resources, Inc. of Tukwila, Washington will submit 

archived sediment samples to SGS-AXYS if passive sampling is required. Details of the passive 

sampling methods and procedure are provided in the QAPP, Appendix B of the DGSWP. 

7.1 FIELD QUALITY CONTROL SAMPLES 

Field QC sampling for porewater will include collection of additional sample volume, if feasible, 

to accommodate batch-specific laboratory QC sample analysis. A porewater separation blank will 

be generated by the analytical laboratory and will be processed through all porewater generation 

and analytical steps. Temperature blanks for each cooler also will be submitted to the analytical 

laboratory. Field QC sample collection and documentation procedures for porewater samples are 

described in Section 9, Field Quality Control Sample Collection Procedures. Field QC samples 

will be documented on the Field Report forms. 

7.2 LABORATORY ANALYSIS 

Porewater samples will be analyzed for PCB congeners in accordance with the specified analytical 

method shown in Table 3 and described in Section 12, Laboratory Analytical Methods.  
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8.0 EQUIPMENT DECONTAMINATION PROCEDURES 

Sampling equipment, sample containers, instruments, working surfaces, and other items that may 

come into contact with sampled media must meet high standards of cleanliness. Equipment and 

instruments that come into direct contact with sampled media for analyses will be made of glass, 

stainless steel, high-density polyethylene, or polytetrafluoroethylene. Sample containers will be 

provided by the laboratory, certified pre-cleaned, with preservative added as applicable to the 

sampled media and analytical method requirements. 

Non-dedicated sampling equipment that will come into contact with sediment and/or porewater 

samples will be decontaminated prior to use and between samples. Alternatively, sufficient 

dedicated decontaminated equipment will be brought to the field for all sampling locations.  

The steps to decontaminate equipment are as follows: 

• Pre-wash or rinse with site water (vessel-supplied), tap water, or distilled water; 

• Wash with a solution of laboratory-grade non-phosphate-based soap;  

• Rinse with site water (vessel-supplied), tap water, or distilled water; 

• Rinse three times with laboratory-grade deionized distilled water; and 

• Store in a clean closed container, or wrap thoroughly in aluminum foil (dull side facing 

equipment) for next use. 
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9.0 FIELD QUALITY CONTROL SAMPLE COLLECTION PROCEDURES 

Field QC samples will be used to evaluate the efficiency of field decontamination and processing 

procedures, and to verify proper sample storage conditions. Field QC samples will be documented 

on the Field Report form. Field QC samples include field split samples, equipment wipes, wipe 

blanks, and temperature blanks for sediment samples; and temperature blanks for porewater 

samples. Additional sample volume also may be collected to accommodate batch-specific 

laboratory QC sample analysis. Field QC sample collection procedures are described below. 

9.1 EQUIPMENT WIPES AND WIPE BLANKS 

Equipment wipes and wipe blanks provide a QC check on the potential for cross-contamination by 

measuring the effectiveness of the sampling and processing decontamination procedures used for 

collecting sediment samples (or other solid matrices). Equipment wipe samples will consist of 

clean ashless filter papers, or other appropriate filters supplied by the analytical laboratory, and 

will be collected at a minimum frequency of 1 for every 20 sediment samples processed for each 

type of reusable non-dedicated equipment in direct contact with the sediments being collected. 

Locations with the highest known concentrations of contaminants will be selected for collecting 

equipment wipe samples. A Farallon Field Scientist will record the field sample identifiers of the 

samples collected prior to and after collection of equipment rinsate blank samples on the Field 

Report form. 

Equipment wipes will be prepared by wiping down the decontaminated sampling equipment with 

the filter paper between sampling stations. 

One equipment wipe sample will be prepared for each type of analysis conducted (e.g., one 

equipment wipe sample for PCBs and one for metals), because the equipment can be wiped down 

only once for each piece of filter paper. This procedure ensures that the equipment wipe sample 

results represent the most-conservative estimate of cross-contamination for each analysis type. 

(Note: Filter papers must not be stored in plastic bags.) 

Wipe blank samples will be submitted to the analytical laboratory for evaluation of potential 

background concentrations present in the filter papers used for the equipment wipes. Wipe blank 
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samples will be collected at a minimum frequency of one for each lot number of filter papers used 

for collecting the equipment wipes. Wipe blank samples will be archived pending receipt of 

analytical results for the equipment wipe samples. 

9.2 FIELD SPLIT SAMPLES 

Field split samples will be collected and analyzed to assess the variability associated with sample 

processing and laboratory analysis. One field split sample will be collected for every 20 samples 

processed in the field, unless otherwise specified. The field split sample consists of an additional 

sample collected from one location, processing that sample consistent with the procedures outlined 

in this SAP for the collected medium, and submitting a blind split of that sample to the laboratory. 

9.3 TEMPERATURE BLANKS 

Temperature blanks are used to ensure that the temperature of the samples within a shipping 

container are within acceptable limits when they arrive at the analytical laboratory. Temperature 

blanks will be provided by the analytical laboratory, and are prepared at the laboratory by pouring 

distilled/deionized water into a vial and tightly closing the lid. One temperature blank will be 

included in each cooler in which samples are stored and/or transported. Alternatively, the 

temperature of samples upon arrival at the analytical laboratory can be determined using an 

infrared thermometer gun. 

9.4 ADDITIONAL SAMPLE VOLUME FOR LABORATORY QUALITY CONTROL 

Field QC sampling will include collection of additional volume to ensure that the laboratory has 

sufficient sample volume to run batch-specific laboratory QC samples for analysis as specified in 

Table 4 of the QAPP (Appendix B of the DGSWP). The additional sample volume required for 

laboratory QC samples usually consists of two additional sample container sets, for a total of three 

sets of containers for the selected sample location. The laboratory will be consulted for specific 

volume requirements for batch-specific laboratory QC samples. Additional sample volume for 

laboratory QC samples will be collected at a frequency of one per sampling event or one in 20 

samples processed, unless otherwise specified. 
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10.0 SAMPLE IDENTIFICATION 

Samples will be assigned a unique alpha-numeric sample identifier designed to meet the needs of 

field personnel, data managers, and data users. Environmental samples will be properly identified 

on their attached labels, field logs, Chain of Custody forms, and other documentation. The sample 

identification scheme that will be used for each type of sample collected is described below. 

10.1 SURFACE SEDIMENTS 

Surface sediment samples will be assigned a unique alpha-numeric sample identifier and number, 

which will include a location identifier prefix with the station location, the depth of the sediment 

interval, and the date, all separated by dashes, as presented below: 

• The first two characters “JF” identify the samples as Jorgensen Forge samples.

• The next three characters identify the samples as follows:

o "LTR" = post-construction long-term monitoring samples within the RAB

o "PMN" = post-construction perimeter monitoring samples in the navigation

channel

o "PMU" = post-construction perimeter monitoring samples collected upstream of

the RAB

• The next one to two characters identify the sampling location number.

• The next four to five characters identify the sample depth interval (e.g., "0-2cm" for a

sample collected from the 0- to 2-cm depth interval).

• The last six characters identify the date the sample was collected, using YYMMDD.

For example, a surface sediment sample collected within the RAB at station 5 at a depth interval 

of 0 to 2 cm on October 15, 2018 would have the sample identifier "JF-LTR-5-0-2cm-181015." 
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10.2 Z-LAYER SEDIMENTS 

Z-layer sediment samples will be assigned a unique alpha-numeric sample identifier and number,

which will include a location identifier prefix with the station location, the depth of the sediment

interval, and the date, all separated by dashes, as presented below:

• The first two characters “JF” identify the samples as Jorgensen Forge samples.

• The next three characters “PDS” identify the samples as the post-dredge surface samples

(z-layer).

• The next one to two characters identify the sampling location number.

• The next four to five characters identify the sample depth interval (e.g., "0-1 ft" for a sample

collected from the 0- to 1-foot depth interval).

• The last six characters identify the date the sample was collected, using YYMMDD.

For example, a z-layer sediment sample collected at station 8 at a depth interval of 0 to 1 foot on 

October 15, 2018 would have the sample identifier "JF-PDS-8-0-1ft-181015." 

10.3 Z-LAYER POREWATER

Z-layer porewater samples will be assigned a unique alpha-numeric sample identifier and number,

which will include a location identifier prefix with the station location, the depth of the sediment

interval, and the date, all separated by dashes, as presented below:

• The first two characters “JF” identify the samples as Jorgensen Forge samples.

• The next three characters identify the samples as the post-dredge surface samples (z-layer).

• The next three to four characters identify the sampling location followed by “PW”

identifying the samples as porewater samples.

• The next four to five characters identify the sample depth interval.

• The last six characters identify the date the sample was collected, by YYMMDD.
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For example, a z-layer porewater sample collected from station 8 at a depth interval of 0 to 1 foot 

on October 15, 2018 would have the sample identifier "JF-PDS-8PW-0-1ft-181015." 

10.4 FIELD QUALITY ASSURANCE SAMPLES 

Each field QA sample will be assigned a unique alpha-numeric sample identifier as follows: 

• Field splits will have the same alpha-numeric identifier used for the parent sample, with

the number "50" added to the number of the station identifier. For example, a sediment

split sample collected from sampling location LTR-5 at a depth interval of 0 to 2 cm on

October 15, 2018 would have the sample identifier "JF-LTR-55-0-2cm-181015."

• Equipment filter wipes and filter blanks will have the same alpha-numeric identifier used

for the last sample collected using the equipment subjected to the wipe procedure, with

"FW" and "FB" appended to the location identifier, respectively. For example, a filter wipe

of sediment equipment used to collect a sample from location LTR-5 at a depth interval of

0 to 2 cm on October 15, 2018 would have the sample identifier "JF-LTR-5FW-0-2cm-

181015"; a corresponding filter blank would have the sample identifier "JF-LTR-5FB-0-

2cm-181015."
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11.0 DOCUMENTATION, SAMPLE HANDLING, AND CHAIN OF CUSTODY 

Requirements for documentation, sample handling, and chain-of-custody procedures related to 

sample collection events are outlined in this section. 

11.1 DOCUMENTATION 

Field activities and samples must be properly documented during the sample collection process. 

Documentation of field activities provides an accurate and comprehensive record of the work 

performed, sufficient for a technical peer to reconstruct the day's activities and provide verification 

that sample collection and handling requirements were met. General documentation requirements 

are presented below: 

• Use of a Field Report form to formally document activities and events. The Field Report 

form can be a standard or project-specific form, or a bound field book. Pre-printed standard 

forms, provided in Attachment A, are available for many field activities, and should be 

used whenever possible. These forms provide prompts and request information that may 

be useful and/or needed. Project-specific field forms may be generated, or existing forms 

may be modified to meet specific project needs. 

• Inclusion of pertinent header information on each page, including project title, project 

number, date, weather conditions, changes in weather conditions, author, and other persons 

in the field party, if any. Information fields that are not applicable should be noted "N/A," 

or with another pertinent response. 

• Use of indelible ink for field documentation entries. 

• Entering of legible data entries. A single line is to be drawn through an incorrect entry, and 

initialed and dated by the originator. The correct entry is to be written next to the strikeout. 

• Use of applicable units of measure with entry values. 

• Maintaining of field records in project files unless otherwise specified by the client or 

stipulated by a contract. 
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Field work, events at the Facility, and other pertinent Facility information will be documented, 

including the following: 

• Visitors to the work areas, including clients, contractors, and regulatory agency representatives; 

• Pertinent project communications with clients, regulators, or other visitors; 

• Names of other contractors working in the area; 

• The day's field activities, recorded in chronological order using military time notation (e.g., 

0900 for 9:00 a.m., 1700 for 5:00 p.m.); 

• Health and safety briefings; 

• Calibration of measuring and test equipment, identification of the calibration standard(s), 

and use of a Calibration Log (if available and as applicable), with cross-references entered 

into the field book; 

• Field equipment identification, including type, manufacturer, model number, or other 

relevant information; 

• General weather conditions, including temperature, wind speed, and wind direction, with 

time of measurement, and units; 

• Safety and/or monitoring equipment readings, with time of measurement, and units; 

• Identification of forms used for collection of data in the field book, if applicable; 

• Progress of field work and/or problems encountered; 

• Changes in the scope of work; and 

• Other unusual events. 

Sample collection data will be documented in a bound field book and/or on sample collection 

forms provided in Attachment A. When both a field book and forms are used, information 

contained in one will be cross-referenced to the other. Entries may include: 

• The sample identification number, location coordinates, depth interval, sample medium, 

sample preservative, collection time, and date; 
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• The sample collection method and protocol used; 

• A physical description of the sample using the Unified Soil Classification System; 

• The types of QC-related samples collected (e.g., splits, equipment wipes, wipe blanks, 

equipment rinsate blanks, deionized distilled water blanks, temperature blanks); 

• A description of the container and sample volume; 

• Pertinent technical data such as sample penetration depth and sampling interval; 

• Pertinent technical comments; and 

• Identification of the personnel collecting the sample. 

11.2 SAMPLE LABELING 

Sample labels must be prepared and attached to sample containers. Labels will be either provided 

by the laboratory performing the analyses, or generated internally. The following information is to 

be provided on each sample label: 

• The sample identification number; 

• The date and time of sample collection; 

• The sample matrix (e.g., sediments, soil, porewater); 

• Analytical parameters; 

• Preservatives, if present; 

• The sampler’s initials;  

• The project number; and 

• The client. 

11.3 SAMPLE HANDLING PROCEDURES 

Sample handling procedures include correctly labeling and packing sample containers prior to their 

transport to the laboratory for analysis. Certified pre-cleaned sample containers will be obtained 
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from the analytical laboratory. The containers will be labeled with the information described in 

Section 10, Sample Identification. 

Samples will be stored and transported in an insulated container with ice. Samples will be 

transported to the laboratory within 48 hours of the time of collection. Possible exceptions are 

when samples are collected on Friday or Saturday, in which cases, the samples will be stored on 

ice and transported at the earliest practicable time. 

11.4 CHAIN-OF-CUSTODY PROCEDURES 

An important component of data collection is the ability to demonstrate that samples were obtained 

from the stated locations and reached the laboratory or archive location without alteration. 

Evidence of collection, transport, laboratory receipt, and laboratory custody until disposal or 

archive must be properly documented. Documentation will be accomplished through a Chain of 

Custody form that documents each sample and identifies the individuals responsible for sample 

collection, transport, and receipt. A sample is considered in one’s custody if at least one of the 

following criteria is met: 

• The sample is in a person's actual possession or view; 

• The sample is placed in a container and secured with an official seal (signed and dated by 

the custodian) such that the sample cannot be reached without the seal being broken; 

• The sample is locked and only accessible by the custodian after having been in the 

custodian’s actual possession; or 

• The sample is in a secured area, restricted to authorized personnel (e.g., a laboratory). 

A laboratory typically will not accept samples for analysis without a correctly prepared Chain of 

Custody form. A Chain of Custody form is to be prepared for each sample transported to a 

laboratory for analysis, and must be signed by each individual having the sample in his/her 

custody. Information provided on this form correlates with supporting documentation, including 

sample labels and sample collection logs. 
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The Chain of Custody form accounts for elapsed time and custodians of the sample from the time 

of its collection. The individuals who physically handled the sample or witnessed initial sample 

collection and packaging (e.g., a sampling team member) must be identified on the form. A 

sampling team member relinquishes the sample by signing the Chain of Custody form. Individuals 

who either relinquish or receive samples must include their complete names, company affiliation, 

and the date and time the samples were relinquished and received. The recorded time of when the 

samples were relinquished should coincide with the recorded time of when the samples were 

received by the next custodian. The exception is transport by commercial carriers (e.g., UPS, 

Federal Express), who will not be required to sign the Chain of Custody form. 

If a sample is to be stored for a period of time (e.g., overnight), measures will be taken to secure 

the sample container in a manner that allows access by only the custodian of record. If samples are 

relinquished to a commercial carrier, the carrier waybill number will be recorded on the Chain of 

Custody form, and a copy of the waybill will be attached to the Chain of Custody form. These 

transport documents are maintained with other field documentation in the project file. The original 

Chain of Custody form will be sealed inside the shipping container with the samples. 

If a correction is made to the Chain of Custody form, the correction should be made by the 

originator of the change, who will draw a single line through the error, initial and date the 

correction, and provide an explanation of the change, if necessary. The documentation should have 

sufficient detail to clearly document the change to a third-party reviewer. 



FINAL REVISED DRAFT – Issued for Agency Review 

12-1 
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx C SAP\2018-09 SAP.docx 
 

12.0 LABORATORY ANALYTICAL METHODS 

Samples will be analyzed for conventional parameters, metals, and PCBs in accordance with the 

methods provided in Table 3. These methods will be modified in some cases to optimize reporting 

limits. Analytical methods and associated modifications, as applicable, are discussed below. 

Total solids in sediments will be determined in accordance with Puget Sound Estuary Program 

protocols (PSEP) (EPA 1986), or Standard Method 2540G (APHA et al. 1997). Standard Method 

2540G is equivalent to the PSEP method (EPA 1986).  

Total organic carbon in sediments will be determined in accordance with Plumb (1981). Samples 

will be pre-treated with hydrochloric acid to remove inorganic carbon, dried at 70°C and analyzed 

by combustion at 800°C in an induction furnace with infrared detection of the evolved carbon 

dioxide. Black carbon in sediments will be determined in accordance with EPA Method 9060A in 

conjunction with Gustafsson et al. (1997), in which phosphoric acid is used in place of 

hydrochloric acid. Black carbon analysis will be conducted in quadruplicate for each sample 

analyzed due to the inherent variability associated with the analytical method. 

Grain-size distribution in sediments will be determined in accordance with PSEP protocols, with 

percent fines determined by a hydrometer. 

PCBs in sediments, equipment wipes, and wipe blanks will be analyzed in accordance with EPA 

Method 8082, with modifications recommended by PSEP (1997) for sediments to allow for lower 

reporting limits. Modifications include use of larger sample volumes, corresponding to 25 grams 

of dry sediment and a final extract volume of 5 milliliters. Additional modifications include 

analysis of a lower standard as part of the initial calibration, to extend the calibration range and 

improve the laboratory reporting limit. Samples will be extracted by microwave (EPA Method 

3546). EPA Method 8082 includes provisions for acid cleanup of sample extracts, which will be 

used if necessary to meet reporting limit requirements. All porewater samples will be analyzed for 

PCB congeners using EPA Method 1668. Select surface sediment samples also may be analyzed 

for PCB congeners using EPA Method 1668. Arsenic, cadmium, chromium, copper, lead, silver, 

and zinc in sediments will be analyzed in accordance with EPA method 6010B (inductively 
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coupled plasma-atomic emission spectrometry) and/or EPA method 6020 (inductively coupled 

plasma-mass spectrometry). Mercury will be analyzed by EPA method 7471A (cold vapor atomic 

absorption spectrometry). 
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13.0 WASTE MANAGEMENT 

Field-generated waste will be managed as follows: 

• Heavy plastic sheeting will be placed in sampling and processing areas to collect any 

incidental material resulting from drilling and sampling activities. 

• Surface and subsurface sediments remaining following surface grab collection, 

subsampling, sonic drilling cuttings, decontamination water, purge water, and 

investigation-derived waste will be collected and placed into 55-gallon drums or similar 

closeable containers. The containers will be stored under cover in a designated area at the 

Facility until their contents have been characterized. The containers will be labeled with 

their contents, the origin of the material, the date of collection, and a unique container ID. 

• EMJ will sample sediment and waste containers for waste profiling to ensure that EMJ 

substantively meets the requirements for on-site storage and off-site disposal. In the case 

of multi-phasic sediment containers, both phases will be sampled, analyzed, and separately 

managed accordingly; or, the multiphasic mixture will be managed and disposed of 

according to the phase with the highest concentration. The liquid waste will be incinerated 

or decontaminated in accordance with Toxic Substances Control Act (TSCA) standards, as 

established in Section 761.79 of Title 40 of the Code of Federal Regulations. 

• Non-liquid cleaning materials such as paper towels and aluminum foil, used disposable 

sampling materials, and personal protective equipment such as disposable coveralls, 

gloves, and tubing that were used in sample processing will be segregated from the 

sediment derived from drill cuttings and decontamination water. Sediment derived from 

the drill cuttings and decontamination water also will be segregated. 

• At the end of the sampling event, representative samples will be obtained from the sediment 

and water containers for waste profiling. The samples will be submitted to the laboratory 

for the analyses required by the disposal company. 

• Analytical results will be provided to the disposal company for acceptance approval. Once 

approval has been received, the waste transporter will transport the labeled drums of waste 
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material and water to the regulatory agency-approved landfill facility for disposal. Any 

material containing PCB concentrations exceeding 50 parts per million dry weight (i.e., 

exceeding TSCA standards) will be handled and disposed at a regulatory agency-approved 

Subtitle C facility. Material with PCB concentrations less than 50 parts per million will be 

disposed of at a regulatory agency-approved Subtitle D facility. 

• Any waste containing PCB concentrations exceeding 50 parts per million dry weight will 

be stored in accordance with the TSCA technical standards established in Section 761.65(b) 

of Title 40 of the Code of Federal Regulations. Storage of waste containing PCB 

concentrations in exceedance of the TSCA technical standards will include but not be 

limited to secondary containment in addition to storage under cover as described above. 

• Non-liquid cleaning materials such as paper towels and aluminum foil, used disposable 

sampling materials, and personal protective equipment such as disposable coveralls, 

gloves, and tubing used in sample processing will be placed into heavy-weight garbage 

bags or other appropriate containers during sampling and/or processing, and transferred to 

a 55-gallon drum or similar closeable container for final disposal at a Subtitle C or Subtitle 

D disposal facility. 

• Drums will be manifested, where applicable. EMJ will select the location for disposal of 

decontamination water. 

Investigation-derived waste generated by the sampling activities will be stored at the Facility for 

no more than 90 days, and disposed of by EMJ in accordance with Washington State and EPA 

rules and regulations for disposal of hazardous substances. 
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Nature  and Ex te nt of COCs within RAB - Surface Sedim e nt
Study Que stion 1: 
Are there seasonal or temporal trends in PCB concentrations in the RAB surface 
sediments that ex ceed the RvAL?
Proposed Action:
•  Collect surface sediment samples throughout the RAB from 0- to 2-cm and 0- to 10-cm
depth intervals using a hydraulic grab sampler
•  S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals,
PCB Aroclors); archive PCB congeners
Evaluation:
•  Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect
to depth and grain-size distribution of surficial fine-grained sediments present
•  Compare to historical data to evaluate overall trends with respect to depth and spatial
distribution, as well as trends with respect to identified habitat areas

Upland Source Control – Storm wate r Im pacts to Surface Sedim e nt
Study Que stion 5:  
Are upland facility source control measures still protective of RAB sediments?
Proposed Action:
•  Collect surface sediment samples from locations radiating out from Outfall 003 from 0-
to   2-cm and 0- to 10-cm depth intervals using a hydraulic grab sampler
•  S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals,
PCB Aroclors); archive PCB congeners
Evaluation:
•  Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect
to depth and grain-size distribution of surficial fine-grained sediments present
•  Compare to historical data to evaluate overall trends with respect to depth and spatial
distribution near Outfall 003
•  Integrate sediment results with stormwater monitoring data

Upland Source Control – Groundwate r Im pacts to Surface Sedim e nt
Study Que stion 5:  
Are upland facility source control measures still protective of RAB sediments?
Proposed Action:
•  Collect surface sediment samples from locations adjacent to the armored containment
area from 0- to 2-cm and 0- to 10-cm depth intervals using a hydraulic grab sampler
•  S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals,
PCB Aroclors); archive PCB congeners
Evaluation:
•  Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect
to depth and grain-size distribution of surficial fine-grained sediments present
•  Compare to historical data to evaluate overall trends with respect to depth and spatial
distributions adjacent to the armored containment area
•  Integrate sediment results with groundwater monitoring data

Pote ntial for Recontam ination – Adjace nt Surface Sedim e nt
Nature  and Ex te nt of COCs within RAB - Subsurface Sedim e ntsStudy Que stion 2: 

Are upstream/downstream contaminated sediments contributing to PCB RvAL 
ex ceedances in the RAB surface sediments?
Proposed Action:
•  Collect surface sediment samples upstream of, adjacent to, and downstream of the RAB
from 0- to 2-cm and 0- to 10-cm depth intervals using a hydraulic grab sampler
•  S ubmit sediment samples to analytical laboratory for analyses (T S , GS , T OC, metals, PCB
Aroclors); archive PCB congeners
Evaluation:
•  Identify locations and depths with RvAL ex ceedances, noting ex ceedances with respect to
depth and grain-size distribution of surficial fine-grained sediments present
•  Compare results to RAB sediment results and historical data to evaluate overall trends in
depth and PCB Aroclor distribution patterns
•  If Aroclor distribution patterns indicate potential recontamination of the RAB from outside
sources, select archived sediment samples from the RAB area in question, and from
applicable perimeter locations will be submitted for PCB congener analysis to further refine
the recontamination assessment of the RAB

Pote ntial for Recontam ination – Z-laye r Bre akthrough Pote ntial
Study Que stion 4:  
W hat is the breakthrough potential of PCB concentrations ex ceeding the RvAL in 
z-layer sediments to migrate through the backfill material resulting in surface 
sediment RvAL ex ceedances?
Proposed Action:
•   Collect representative overlying backfill material for laboratory analyses (T S , GS , T OC,
and BC) using sonic drilling techniques
•  Collect representative sediment z-layer bulk sediment samples using sonic drilling
techniques
•   S ubmit samples to analytical laboratory for porewater ex traction using centrifuging or
S PME and porewater analyses (PCB congeners)

DRAFT

Evaluation

Study Que stion 3:  
W hat is the areal ex tent of PCB concentrations ex ceeding the RvAL in the 
z-layer sediments? 
Proposed Action:
•   Collect subsurface sediment samples from the 0- to -1-foot z-layer, and underlying -1
to -2-foot and -2- to -3-foot material underlying the backfill throughout the RAB habitat
areas using sonic drilling techniques
•  S ubmit z-layer sediment sample and underlying -1- to -2 foot sample interval to
analytical laboratory for analyses (T S , GS , T OC, BC, metals, PCB Aroclors); archive the
-2- to -3-foot interval (to be analyzed if RvAL ex ceedances are identified within the -1-
to -2-foot interval)
Evaluation:
•   Identify locations and depths with RvAL ex ceedances

BOEING PLANT
FACILIT Y

•   Use backfill data and porewater PCB data as input parameters to the Model for
Chemical Containment by a Cap, version 1.19 dated June 8, 2012 (US ACE 2016)
•   Evaluate model results for backfill breakthrough potential
•  W here the model predicts the potential for breakthrough, assess potential ecological
risks with respect to habitat areas
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EXISTING  CONCRETE PANEL WALL
EXISTING SHEETPILE WALL
JORGENSEN FORGE OUTFALL SITE
(JFOS) SHEETPILE WALL
EXTENT OF BOEING DREDGE OVERLAP 
IN JORGENSEN FORGE EAA

NAVIGATION CHANNEL
DESIGN/DREDGE EXCAVATION
BOUNDARY
BATHYMETRY (2014) IN FEET MEAN
LOWER LOW WATER
APPROXIMATE LOCATION OF SHEEN 
OBSERVED DURING NTCRA IN 2014
JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4
TERMINAL 117 EAA 5
BOEING DSOA
DREDGE MANAGEMENT UNIT
SHORELINE CONTAINMENT AREA

LEGEND
TOTAL PCBs DRY WEIGHT (µg/kg) OR OC-NORMALIZED (mg/kg OC)

< 130 µg/kg OR 12 mg/kg OC (< RvAL)
130 - 260 µg/kg OR 12 - 24 mg/kg OC (1 TO 2 X RvAL)
260 - 390 µg/kg OR 24 - 36 mg/kg OC (2 TO 3 X RvAL)

cm
DMU

DSOA
EAA
EMJ
JFC

NTCRA
OC

PCBs
RAB

RvAL
µg/kg
mg/kg

=   CENTIMETER
=   DREDGE MANAGEMENT UNIT
=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
=   EARLE M. JORGENSEN
=   JORGENSEN FORGE CORPORATION
=   NON-TIME CRITICAL REMOVAL ACTION
=   ORGANIC CARBON
=   POLYCHLORINATED BIPHENYLS
=   REMOVAL ACTION BOUNDARY
=   REMOVAL ACTION LEVEL
=   MICROGRAMS PER KILOGRAM
=   MILLIGRAMS PER KILOGRAM

390 - 650 µg/kg or 36 - 60 mg/kg OC (3 to 5 X RvAL)
> 650 µg/kg or 60 mg/kg OC (> 5 X RvAL)

0 - 1 ft

1 - 2 ft

2 - 3 ft

2016 Z-LAYER

0 - 1 ft

SOURCE: ANCHOR QEA AND FARALLON (2016b)
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.
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OC-NORMALIZED
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!U FEBRUARY 2016 SONIC CORE SAMPLE LOCATION

!U JULY/AUGUST 2014 GRAB SAMPLE LOCATION

RIVER FLOW DIRECTIONG
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NOTES:
1. 2016 SAMPLES WERE COLLECTED AT 0-1 FOOT, 1-2 FOOT, AND

2-3 FOOT INTERVALS BELOW THE POST-DREDGE SURFACE WITH A 
SONIC DRILL RIG.

2. 2014 SAMPLES WERE COLLECTED AT 0 - 1 FOOT INTERVAL
WITH A POWER GRAB SAMPLER.
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%2 Z-LAYER SEDIMENT SAMPLE (2016)

P!H
PROPOSED SEDIMENT Z-LAYER AND
POREWATER SAMPLE LOCATION

EXISTING  CONCRETE PANEL WALL

EXISTING SHEETPILE WALL

JORGENSEN FORGE OUTFALL SITE (JFOS)
SHEETPILE WALL

EXTENT OF BOEING DREDGE OVERLAP IN
JORGENSEN FORGE EAA

DESIGN/DREDGE EXCAVATION BOUNDARY

NAVIGATION CHANNEL

BATHYMETRY (2014) IN FEET MEAN LOWER
LOW WATER

JORGENSEN FORGE (EAA/RAB)

BOEING PLANT 2/
JORGENSEN FORGE EAA 4

TERMINAL 117 EAA 5

BOEING DSOA

DREDGE MANAGEMENT UNIT

SHORELINE CONTAINMENT AREA

LEGEND

SOURCE: ANCHOR QEA AND FARALLON (2016b)
IMAGERY SOURCE: KING COUNTY PICTOMETRY 2015

ALL LOCATIONS ARE APPROXIMATE.
FIGURES WERE PRODUCED IN COLOR. GRAYSCALE COPIES
MAY NOT REPRODUCE ALL ORIGINAL INFORMATION.

CROSS SECTION LINE

BACKFILL THICKNESS BACKFILL THICKNESS

FEET FEETCOLOR COLOR

-0.8 TO 0.0

0.0 TO 1.0

1.0 TO 2.0

2.0 TO 3.0

3.0 TO 4.0

4.0 TO 5.0

5.0 TO 6.0

6.0 TO 7.0

7.0 TO 8.0

8.0 TO 9.0

9.0 TO 10.0

10.0 TO 11.0

11.0 TO 12.0

12.0 TO 25.0

BACKFILL THICKNESS <  6" = 540 SQUARE FEET, 
0.75% OF THE RAB (72,400 SQUARE FEET)

"

DMU
DSOA

EAA
EMJ
JFC
RAB

=   DREDGE MANAGEMENT UNIT
=   DUWAMISH SEDIMENT OTHER AREA
=   EARLY ACTION AREA
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=   REMOVAL ACTION BOUNDARY

= =

A A'

RIVER FLOW DIRECTIONG

-10

DRAFT

\ 
\ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\, 

\ 
\ 
\ , 

■ 
■ 
■ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

■ 

■ 
■ 
■ 
■ 
■ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

--■ 
- ■-

■ - -

-·-

\ 
\ 
\ 
•'--,_..., 

\ 
\ 
\ 
\ 
\ 
\ 
\ 

c:::J 
C] 
C:J 
E'ZZJ 
L-...1 .,, 

c:::J 
~ 



FINAL REVISED DRAFT – Issued for Agency Review 

P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx C SAP\2018-09 SAP.docx 
 

TABLES 

SAMPLING AND ANALYSIS PLAN 
Data Gap Sampling Work Plan 

Jorgensen Forge Early Action Area 
Lower Duwamish Superfund Site 

Tukwila, Washington 
 

Farallon PN: 831-038 
 



Table 1
Study Objectives by Location

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038
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LTR-1 Subtidal X -- X -- X X X X1

LTR-2 Subtidal X -- -- -- X X X X1

LTR-3 Subtidal X -- X -- X X X X1

LTR-4 Intertidal X X -- -- X X X X1

LTR-5 Intertidal X X X -- X X X X1

LTR-6 Subtidal X X -- -- X X X X1

LTR-8 Subtidal X -- -- -- X X X X1

LTR-9 Subtidal X X -- -- X X X X1

LTR-10 Subtidal X X -- -- X X X X1

LTR-11 Intertidal/Subtidal X X -- -- X X X X1

LTR-12 Subtidal X X -- -- X X X X1

LTR-13 Subtidal X -- -- -- X X X X1

LTR-14 Intertidal X X X -- X X X X1

LTR-15 Subtidal X X -- -- X X X X1

LTR-16 Subtidal X X -- -- X X X X1

LTR-17 Subtidal X X -- -- X X X X1

LTR-18 Subtidal X X -- -- X X X X1

LTR-19 Intertidal X X -- -- X X X X1

LTR-20 Subtidal -- X -- X (1,2) X X X X1

LTR-21 Intertidal X X -- -- X X X X1

LTR-22 Subtidal X X -- -- X X X X1

LTR-23 Intertidal X X -- -- X X X X1

LTR-24 Intertidal X X -- -- X X X X1

LTR-25 Subtidal -- -- X -- X X X X1

Study Questions: 1 - Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments that exceed the RvAL?
2 - Are upstream/downstream contaminated sediments contributing to PCB RvAL exceedances in the RAB surface sediments?
3 - What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer sediments?
4 - What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer sediments to migrate through the backfill material resulting 
5 - Are upland Facility source control measures still protective of RAB sediments?

Identified Data Gaps and Study Questions

Surface Sediment RAB Samples (0- to 2-cm and 0- to 10-cm depth intervals)
Station Identification Functional Areas

Sample Analysis

Sampling Summary
Upland Source Control - 

Stormwater
(Study Question 5)

Nature and Extent of 
Target COCs within RAB

(Study Question 1)

Analyze all samples for PCB Aroclors, metals, 
and conventionals (total solids, grain size, and 

total organic carbon); archive for PCB congeners

SedimentPotential for 
Recontamination

(Study Questions 1, 2, 3, 
and 4; identified in 

parentheses below as 
applicable for each 

location)

Upland Source Control - 
Groundwater

(Study Question 5)

P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx C SAP\Tables\SAP Table 1_revised for AED REV

1 of 3
FINAL DRAFT - Issued for Agency Review



Table 1
Study Objectives by Location

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038
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Study Questions: 1 - Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments that exceed the RvAL?
2 - Are upstream/downstream contaminated sediments contributing to PCB RvAL exceedances in the RAB surface sediments?
3 - What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer sediments?
4 - What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer sediments to migrate through the backfill material resulting 
5 - Are upland Facility source control measures still protective of RAB sediments?

Identified Data Gaps and Study Questions

Station Identification Functional Areas

Sample Analysis

Sampling Summary
Upland Source Control - 

Stormwater
(Study Question 5)

Nature and Extent of 
Target COCs within RAB

(Study Question 1)

SedimentPotential for 
Recontamination

(Study Questions 1, 2, 3, 
and 4; identified in 

parentheses below as 
applicable for each 

location)

Upland Source Control - 
Groundwater

(Study Question 5)

PMN-1 Navigation Channel -- -- -- X (1) X X X X1

PMN-2 Navigation Channel -- -- -- X (1) X X X X1

PMN-3 Navigation Channel -- -- -- X (1) X X X X1

PMN-4 Navigation Channel -- -- -- X (1) X X X X1

PMN-5 Navigation Channel -- -- -- X (1) X X X X1

PMN-6 Navigation Channel -- -- -- X (1) X X X X1

PMU-1 Upstream -- -- -- X (1) X X X X1

PMU-2 Upstream -- -- -- X (1) X X X X1

PMU-3 Upstream -- -- -- X (1) X X X X1

PMU-4 Upstream -- -- -- X (1) X X X X1

PMU-5 Upstream -- -- -- X (1) X X X X1

PMU-6 Upstream -- -- -- X (1) X X X X1

14-1 Downstream -- -- -- X (1) X X X X1

15-1 Downstream -- -- -- X (1) X X X X1

Surface Sediment Perimeter, Upstream, and Downstream Samples  (0- to 2-cm and 0- to 10-cm depth intervals)

Analyze all samples for PCB Aroclors, metals, 
and conventionals (total solids, grain size, and 
total organic carbon); archive for PCB congeners
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Table 1
Study Objectives by Location

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038
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Study Questions: 1 - Are there seasonal or temporal trends in PCB concentrations in the RAB surface sediments that exceed the RvAL?
2 - Are upstream/downstream contaminated sediments contributing to PCB RvAL exceedances in the RAB surface sediments?
3 - What is the areal extent of PCB concentrations exceeding the RvAL in the z-layer sediments?
4 - What is the breakthrough potential of PCB concentrations exceeding the RvAL in z-layer sediments to migrate through the backfill material resulting 
5 - Are upland Facility source control measures still protective of RAB sediments?

Identified Data Gaps and Study Questions

Station Identification Functional Areas

Sample Analysis

Sampling Summary
Upland Source Control - 

Stormwater
(Study Question 5)

Nature and Extent of 
Target COCs within RAB

(Study Question 1)

SedimentPotential for 
Recontamination

(Study Questions 1, 2, 3, 
and 4; identified in 

parentheses below as 
applicable for each 

location)

Upland Source Control - 
Groundwater

(Study Question 5)

PDS-1 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-3 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-5 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-8 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-9 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-10 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-11 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-12 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-13 Subtidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-14 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-15 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-16 Intertidal X -- -- X (3,4) X2 X2 X2 X3 X4

PDS-17 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-18 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-19 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-20 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

PDS-21 Intertidal X -- -- X (3) X2 X2 X2 X3 X4

NOTES:

X denotes the sample location is intended to meet the indicated data gap. cm = centimeter
-- denotes the sample location does not apply to the data gap. COCs = contaminants of concern
1Archive for possible PCB congener analysis. Facility = Star Forge Corporation facility at 8531 East Marginal Way South in Tukwila, Washington
2Analyze in backfill, 0- to –1-foot z-layer, and underlying –1- to –2-foot intervals.  PCBs = polychlorinated biphenyls

RAB = an approximately 1.6-acre area of sediments and shoreline bank adjacent to the Facility
RvAL = Removal Action Level
PW = porewater

3 Archive material from –2- to –3-foot interval for PCB Aroclors, metals, total solids, grain size, total organic carbon, and black 
carbon.

4Submit sample to Analytical Resources, Inc. of Tukwila, Washington for bulk sediment centrifuge PW extraction; submit 8-ounce 
container to SGS-AXYS of Sydney, British Columbia, Canada for passive PCB congener analysis. 

Backfill Material
Conventionals (total solids, grain size, total 
organic carbon, black carbon)

Z-Layer Sediments
0 to -1-foot z-layer and underlying -1 to -2-
foot interval
PCB Aroclors, metals, and conventionals (total 
solids, grain size, total organic carbon, black 
carbon)
-2 to -3-foot interval
Archive for PCB Aroclors, metals, and 
conventionals (total solids, grain size, total 
organic carbon, black carbon)

Porewater (centrifuge bulk sediments)
0 to -1-foot z-layer
PCB congeners
NOTE: If centrifuging bulk sediments yields 
insufficient porewater volume,  ex situ  passive 
sampling techniques will be implemented using 
PE strips. 

Subsurface Z-layer Sediment and Porewater Samples (0- to –1-foot z-layer, –1- to –2-foot, and –2- to –3-foot)
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Table 2
Sampling Station Coordinates

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038

Northing Easting

LTR-1 Subtidal 195624.0 1275822.6

LTR-2 Subtidal 195510.5 1275850.7

LTR-3 Subtidal 195458.6 1275888.5

LTR-42 Intertidal 195289.2 1275978.1

LTR-5 Intertidal 195367.9 1275930.3

LTR-6 Subtidal 195180.7 1275929.0

LTR-8 Subtidal 195631.5 1275782.2

LTR-9 Subtidal 195396.6 1275862.1

LTR-10 Subtidal 195310.2 1275867.4

LTR-11 Intertidal/Subtidal 195319.2 1275929.5

LTR-12 Subtidal 195230.0 1275948.0

LTR-13 Subtidal 195567.3 1275836.6

LTR-14 Intertidal 195311.2 1275950.7

LTR-15 Subtidal 195237.6 1275924.9

LTR-16 Subtidal 195208.1 1275891.0

LTR-17 Subtidal 195279.5 1275904.5

LTR-18 Subtidal 195340.6 1275865.2

LTR-19 Intertidal 195288.4 1275948.6

LTR-20 Subtidal 195270.9 1275860.3

LTR-21 Intertidal 195267.1 1275958.9

LTR-22 Subtidal 195325.9 1275907.7

LTR-23 Intertidal 195201.9 1275975.5

LTR-24 Intertidal 195149.1 1275987.0

LTR-25 Subtidal 195567.3 1275836.6

PMN-1 Navigation Channel 195556.9 1275774.8

PMN-2 Navigation Channel 195386.5 1275826.8

PMN-3 Navigation Channel 195216.3 1275860.4

PMN-4 Navigation Channel 195070.9 1275852.9

PMN-5 Navigation Channel 194756.9 1275941.8

PMN-6 Navigation Channel 194371.4 1276033.0

PMU-1 Upstream 195048.1 1275966.1

PMU-2 Upstream 195050.7 1276023.2

Location Coordinates (NAD83 WASPN)1

Station ID

Surface Sediment Perimeter, Upstream, and Downstream Sample Stations

Surface Sediment RAB Sample Stations

Functional Areas
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Table 2
Sampling Station Coordinates

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN: 831-038

Northing Easting

Location Coordinates (NAD83 WASPN)1

Station ID Functional Areas

PMU-3 Upstream 194766.3 1276036.5

PMU-42 Upstream 194767.6 1276073.2

PMU-5 Upstream 194395.6 1276136.4

PMU-6 Upstream 194412.7 1276219.3

DSOA-14-1 Downstream 195751.5 1275661.0

DSOA-15-1 Downstream 195682.8 1275735.6

PDS-1 Subtidal 195624.6 1275828.4
PDS-3 Subtidal 195464.9 1275896.5
PDS-5 Intertidal 195364.1 1275939.7
PDS-8 Subtidal 195639.6 1275784.3

PDS-9 Subtidal 195609.3 1275815.5

PDS-10 Subtidal 195540.4 1275840.0

PDS-11 Subtidal 195454.1 1275872.3

PDS-12 Subtidal 195379.5 1275888.8

PDS-13 Subtidal 195256.8 1275909.7

PDS-14 Intertidal 195332.4 1275957.1

PDS-15 Intertidal 195262.8 1275967.4

PDS-16 Intertidal 195180.1 1275992.6

PDS-17 Intertidal 195623.6 1275780.0

PDS-18 Intertidal 195519.0 1275819.9

PDS-19 Intertidal 195398.1 1275848.8

PDS-20 Intertidal 195308.2 1275859.6

PDS-21 Intertidal 195155.4 1275909.0
NOTES:
1Coordinates are in North American Datum of 1983, Washington State Plane North (NAD83 WASPN) U.S. feet. RAB = Removal Action Boundary
2Station coordinates determined based on U.S. Environmental Protection Agency–approved location adjustments 
and samples successfully collected during the October 2015 sampling event.

Subsurface Z-layer Sediment and Porewater Sample Stations
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Table 3
Container Requirements, Handling Requirements, and Analytical Methods

Jorgensen Forge Early Action Area
Tukwila, Washington
Farallon PN:  831-038

Sample Size Container Size and Type1 Holding Time Sample Preservation Technique Analytical Method

Sediment
300 g 16-oz WM HDPE 6 months Cool/4± 2°C (Do Not Freeze) PSEP (1986)

14 days Cool/4± 2°C
6 months Freeze -18°C 
14 days Cool/4± 2°C

6 months Freeze -18°C 
14 days Cool/4± 2°C
1 year Freeze -18°C 

6 months; 28 days for Hg Cool/4± 2°C
2 years (except Hg) Freeze -18°C 

14 days until extraction Cool/4± 2°C
2 years until extraction Freeze -18°C 
40 days after extraction Cool/4± 2°C

10 g 8-oz WM Amber Glass 1 year until extraction Freeze -18°C  EPA 1668

Porewater
7 days until extraction Cool/4± 2°C
40 days after extraction Cool/4± 2°C

NOTES:
1Sample containers have Teflon-lined lids.  APHA = American Public Health Association

°C = degrees Celsius
EPA = U.S. Environmental Protection Agency
g = grams
HDPE = high-density polyethylene
Hg = mercury
H2SO4 = sulfuric acid
Metals = arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc
ml = milliliter
oz = ounce
PCBs = polychlorinated biphenyls
PSEP = Puget Sound Estuary Program
WM = wide-mouth

PCB congeners (209)

PCB congeners

Metals

PCB Aroclors 150 g 16-oz WM Glass EPA 8082

EPA 16683,000 ml 4 x 500 ml Amber Glass & 1 L 
WM Glass

50 g 4-oz WM Glass EPA 6010B/6020; 
7471B (mercury)

Parameter

Grain size

Total solids 50 g

4-oz WM Glass

100 g

PSEP (1986) or APHA 
2540G

Total organic carbon 50 g Plumb (1981)

Black carbon EPA 9060A

\\edgefs02\projects\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx C SAP\Tables\SAP Tables 2-3_rev for AED REV
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ATTACHMENT A 
FIELD FORMS 

SAMPLING AND ANALYSIS PLAN 
Data Gap Sampling Work Plan 

Jorgensen Forge Early Action Area 
Lower Duwamish Superfund Site 

Tukwila, Washington 
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FIELD REPORT 
Page ___ of ___ 

Date:     Project #:   Task #:  

Project:    Site Address:    

Client:    Contractor:    

Weather:    Temp:     

Equipment Used:   

Hours:       Mileage:    Project Manager:   

Contractor Staff 

Prepared By:    Reviewed By:   

Comments:   
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FIELD REPORT (continued) 

Page ___ of ___ 

Project:     Date:     Project #:   Task #:  
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SURFACE SEDIMENT LOG 
Project Name:   Station ID:

Project No.:   Date:  

Field Staff:   Sample Method:  

Contractor:   Proposed Coordinates: Lat.  

Horizontal Datum:   Long.   

Water Height 

DTM Depth Sounder:   

DTM Lead Line:   

Tide Measurements 

Time:   

Height:   

Mudline Elevation:  

Sample Acceptability Criteria: 
1) Overlying water is present 
2) Water has low turbidity 
3) Sampler is not overfilled 
4) Surface is flat 
5) Desired penetration depth 

Mudline Elevation (MLLW): calculated after sampling

Notes:   
 
 
 

Grab No. Time 

Confirmed Coordinates (datum)
Sample 
Accept 
(Y/N) 

Recovery 
Depth 
(cm) 

Comments (e.g., jaws 
closed, good seal, 
winnowing, overlying 
water, surface intact, etc.)

Lat/Northing Long/Easting 

   

   

   

   

   

   

Sample Description:  surface cover, (density), moisture, color, minor modifier, MAJOR modifier, other 
constituents, odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

 

Sample Containers:   
 

Sample Identification:   
 

Analyses:   
 

 

FARALLON 
CON ULTING 



Page_____ of _____

Project: Station ID:

Project No: Attempt No:

Date: Logged By:

Field Staff: Horizontal Datum:

Contractor: Vertical Datum:

Field Collection Coordinates:

Lat/Northing: Long/Easting:

A. Water Depth B. Water Level Measurements C. Mudline Elevation

DTM Depth Sounder: Time:

DTM Lead Line: Height:

Source: Recovery Measurements (prior to cuts)

Core Collection Recovery Details:

Core Accepted: Yes / No

Core Barrel Length:

Drive Penetration:

Headspace Measurement:

Recovery Measurement:

Recovery Percentage:

Total Length of Core to Process:

Drive Notes:

Sections to Process:

A:

B:

C:

D:

Notes:

Core Field Observations and Description:
Sediment type, MAJOR modifier, minor modifier, other constituents, odor, sheen, 

plant matter, debris, other observations

Sediment Core Collection Log_, FARALLON 
'f CONSULTING 

♦ 

□ 

a► 
/ 1'-.._ 
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Client: Date/Time Started: Type of Core:

Project: Date/Time Completed: Diameter of Core (inch

Location: Equipment: Total Boring Depth (feet bml):

Drilling Company: Attempt #: 

Drilling Foreman: Core Quality:

Drilling Method:
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POREWATER SAMPLING LOG 
Project Name:   Station ID:

Project No.:   Date:  

Field Staff:   Sample Method:  

Contractor:   Station Coordinates:    Lat.  

Horizontal Datum:   Long.   

Water Height 

DTM Depth Sounder:   

DTM Lead Line:   

Tide Measurements 

Time:   

Height:   

Mudline Elevation:  

 

Notes: 

 
 

Sealed-Screen Sampler Method Only: 

Probe Depth (ft. below mudline): 

Probe Screen Length: 

Probe Diameter: 

Length of screen exposed: 

 

Probe DTW prior to exposing screen: 

Probe DTW after exposing screen: 

Water Collection Method: 

Estimated Flow Rate (if applicable): 

Sample Collected?:  Yes / No 

Water Color/Turbidity: 

Notes: 

Shelby Tube/Vibracore Sampler Method Only: 

Sampler Type: 

Core Diameter: 

Core Length: 

 

Core drive length: 

Core length recovered: 
 
 

Sample Description:  surface cover, (density), moisture, color, minor modifier, MAJOR modifier, other 
constituents, odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota 
 
 
 
 

Sample Containers:   
 

Sample Identification:   Sample Time: 

Analyses:   
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HEALTH AND SAFETY PLAN 
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Lower Duwamish Superfund Site 
Tukwila, Washington 
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HEALTH AND SAFETY PLAN 

APPENDIX D OF THE 
DATA GAP SAMPLING WORK PLAN 

JORGENSEN FORGE EARLY ACTION AREA 
LOWER DUWAMISH SUPERFUND SITE 

TUKWILA, WASHINGTON 

Prepared for: 
U.S. Environmental Protection Agency 

Region 10 
1200 6th Avenue 

Seattle, Washington 98101 

On behalf of: 
Earle M. Jorgensen Company 
10650 South Alameda Street 
Lynwood, California 90262 

Prepared by: 
Farallon Consulting, L.L.C. 
975 5th Avenue Northwest 

Issaquah, Washington 98027 

Farallon PN: 831-038 

October 18, 2018
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HEALTH AND SAFETY PLAN 
REVIEW AND APPROVAL 

Client: Earle M. Jorgensen Company Facility Name: Jorgensen Forge Facility 
Type of Work: Data Gaps Work Plan Project Number: 831-038 
Start Date: September 2018 End Date: March 2019 

Plan Expiration Date: March 2019 (Last day of expected field work or no longer than 6 months; after 
6 months, this plan will be re-evaluated and updated as needed.) 

APPROVED BY: 

Chris Moody 
Project Manager June 21, 2018 

Signature Date 

Joe Rounds 
Office Health and Safety 
Coordinator June 21, 2018 

Signature Date 

Amy Essig Desai 
Principal-in-Charge June 21, 2018 

Signature Date 

This Health and Safety Plan (HASP) was written for the use of Farallon Consulting, L.L.C. (Farallon) 
and its employees. It may be used also by trained and experienced Farallon subcontractors as a 
guidance document. However, Farallon does not guarantee the health or safety of any person entering 
this site. 

Due to the potentially hazardous nature of the site and the activities occurring thereon, it is not possible 
to discover, evaluate, or provide protection for all possible hazards that may be encountered. Strict 
adherence to the health and safety guidelines set forth herein will reduce, but does not eliminate, the 
potential for injury. The health and safety guidelines in this HASP were prepared specifically for this 
site, its conditions, purposes, dates of field work, and personnel, and must be amended if conditions 
change.  

Farallon claims no responsibility for the use of this HASP by others. This HASP will provide useful 
information to subcontractors and will assist them in developing their own HASP, but it should not be 
construed as a substitute for their own HASP. Subcontractors should sign this HASP (see Health and 
Safety Plan Acknowledgment and Agreement Form) as an acknowledgement of hazard information and 
as notice that this HASP does not satisfy their requirement to develop their own HASP. 

http://www.farallonconsulting.com/
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HEALTH AND SAFETY PLAN ACKNOWLEDGMENT AND AGREEMENT FORM 
(All Farallon and subcontractor personnel must sign) 

This Health and Safety Plan (HASP) has been developed for the purpose of informing Farallon employees of the hazards they are likely to 
encounter on the project site, and the precautions they should take to avoid those hazards. Subcontractors and other parties at the site must 
develop their own HASP to address the hazards faced by their own employees. Farallon will make a copy of this HASP available to 
subcontractors and other interested parties to fully disclose hazards we may be aware of, and to satisfy Farallon's responsibilities under the 
Occupational Safety and Health Administration (OSHA) Hazard Communication standard. Similarly, subcontractors and others on site are 
required to inform Farallon of any hazards they are aware of or that their work on site might possibly pose to Farallon employees, including 
but not limited to Safety Data Sheets for chemicals brought on site. This plan should NOT be understood by contractors to provide 
information pertaining to all of the hazards that a contractor's employees may be exposed to as a result of their work.  

All parties conducting site activities are required to coordinate their activities and practices with the project Site Health and Safety 
Officer (SHSO). Your signature below affirms that you have read and understand the hazards discussed in this HASP, and that you 
understand that subcontractors and other parties working on site must develop their own HASP for their employees. Your signature also 
affirms that you understand that you could be prohibited by the SHSO or other Farallon personnel from working on this project for not 
complying with any aspect of this HASP. The SHSO will be noted on the sheet below on a daily basis. 

HEALTH AND SAFETY PLAN ACKNOWLEDGMENT AND AGREEMENT FORM 
Check 

for 
SHSO Name Title Signature Company Date 
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HEALTH AND SAFETY PLAN ACKNOWLEDGMENT AND AGREEMENT FORM 
Check 

for 
SHSO Name Title Signature Company Date 
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ACRONYMS AND ABBREVIATIONS 
° degrees  
ACCGIH American Conference of Governmental Industrial Hygienists 
C Celsius  
CFR Code of Federal Regulations 
CNS central nervous system 
CRZ contaminant reduction zone 
CVS cardiovascular system 
dBc decibels relative to the carrier 
DEET N,N-Diethyl-meta-toluamide  

DGSWP Data Gap Sampling Work Plan 
F Fahrenheit 
Farallon Farallon Consulting, L.L.C. 
GPS global positioning system/ 
HASP Health and Safety Plan 
HAZWOPER Part 1910.120 of Title 29 of the Code of Federal Regulations, Hazardous 

Waste Operations and Emergency Response 
HSC Health and Safety Coordinator 
IDLH immediately dangerous to life or health 
Jorgensen Forge Jorgensen Forge Corporation 
mg/m3 milligrams per cubic meter 
NIOSH National Institute for Occupation Safety and Health 
OSHA  Occupational Health and Safety Administration 
PCBs polychlorinated biphenyls 
PEL permissible exposure limit 
PFD personal flotation device 
PM Project Manager 
PPE personal protective equipment 
ppm parts per million 
RBC red blood cells 

http://www.farallonconsulting.com/


 

FINAL DRAFT—Issued for Agency Review 
 

 

v 
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx D HASP\2018-06 HASP.docx  
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

REL recommended exposure limit set by National Institute for Occupation 
Safety and Health 

SAP Sampling and Anaylsis Plan 
SDS Safety Data Sheets 
SHSO Site Health and Safety Officer 
Site 8531 East Marginal Way South in Tukwila, Washington 
TLV threshold limit value set by American Conference of Governmental 

Industrial Hygienists 
USCG U.S. Coast Guard 
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1.0 SITE EMERGENCY PROCEDURES 

 SITE MAP 

Farallon Consulting, L.L.C. (Farallon) has prepared this Health and Safety Plan (HASP) for the 
property at 8531 East Marginal Way South in Tukwila, Washington (herein referred to as the Site). 
A site map is provided below. 

1.1 

FIGURE A 
GENERAL SITE LOCATION OVERVIEW 

D;,,;:umem Path : G:\J'rojects:'83 1 EM.J\GIS\FI O_General_\.tcinily_Maps m!orl 
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 EMERGENCY CONTACT INFORMATION 

Emergency contact information is provided below. 

Type of 
Emergency 

 
Emergency Contact 

 
Name and Location 

 
Telephone No. 

Personal 
Injury 

Nearest Hospital (24-hour 
access) 

Valley Medical Center 
400 South 43rd Street 
Renton, Washington 98055 

911 or 
(425) 228-3450 

Nearest Medical Facility 
(Monday through Saturday 
8:00 a.m. to 5:00 p.m.) 

Sea Mar CHC – Seattle Medical 
Clinic 
8720 14th Avenue South 
Seattle, Washington 98108 

(206) 762-3730 

Police 
Tukwila Police Department 
6200 Southcenter Boulevard 
Tukwila, Washington 98188 

911 or 
(206) 433-1808 

Fire 
Tukwila Fire Department 
444 Andover Park East 
Tukwila, Washington 98188 

911 or 
(206) 575-4404 

Poison Control  1-800-222-1222 

Project 
Contacts 

Facility Contact 

Jason Munn 
Jorgensen Forge Corporation 
8531 East Marginal Way South 
Tukwila, Washington 98108 

(206) 762-1100 ext. 172  

Client Contact 

E. Gilbert Leon, Jr. 
Earle M. Jorgensen Company 
10650 Alameda Street 
Lynwood, California 90262 

Office: (323) 236-6120 
Cell: (909) 261-0721 

Marina Contact 
South Park Marina 
8604 Dallas Avenue South 
Seattle, Washington 98108 

(206) 762-3880 

Principal-in-Charge Amy Essig Desai Office: (425) 295-0810 
Cell: (425) 241-1540 

Project Manager Chris Moody Office: (503) 280-4636 
Cell: (503) 729-7598 

Corporate Health & Safety 
Officer Joe Rounds Office: (425) 295-0843 

Cell: (206) 484-2748 

http://www.farallonconsulting.com/
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Oil and 
Hazardous 
Materials 
Spills and 
Releases 

National Response Center 
(U.S. Coast Guard)  1-800-424-8802 

Washington State Department 
of Ecology  (360) 407-6300 

U.S. Environmental Protection 
Agency Environmental 
Response Team 

 (201) 321-6600 

Washington Department of 
Emergency Management  1-800-OILS-911 

Local Emergency Response 
System 

City of Tukwila Emergency 
Management (206) 971-8740 

 DIRECTIONS TO HOSPITAL 

1.3.1 Over-Water Work 
Directions and maps to the nearest hospital and medical clinic for over-water work performed at 
the South Park Marina are provided below.  

Category Information 
Hospital Name Valley Medical Center 
Address 400 South 43rd Street 
City, State, and ZIP Code Renton, Washington 98055 
Phone (425) 228-3450 
Emergency Phone 911 

 

1.3 

8604 Dallas Ave S 
Seattle, W 98 08 

Get on Hwy 99 S/WA-99 Sin Burien from 14th Ave S 

f 1. Head west on Dallas Aves toward 16tl1 Aves 

+i 2. Turn left onto 14t h Ave s 

t 3. Continue onto Des Moines Memorial Dr S 

I. 4. Use t he rigllt lane to take the Hwy 99 s ramp to Tacoma 

't 5. Keep left at the fork, fo llow signs for WA-99 Sand merge onto Hwy 99 S/WA"99 S 

L min (1.1 mi) 

0.1 mi 

0.4 mi 

0.2 mi 

0. mi 

o __ mi 
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Continue on Hwy 99 S/WA-99 S. Take WA-599 S, 1-5 S, 1~405 N and WA-167 S to E Ral11 ier Ave S/E Valley Rd in 
Renton. Take the E Valley Rd exlt from WA-167 s 

10 in (. mi) 

I. 6. Merge onto Hwy 99 S/WA-99 S 

1.4 mi 

t 7. Cont1inue onto WA-599 S 

8. Use the left 2 lanes to take the !Interstate 5 s exit t oward Interstate 405 

1. 9. Merge onto 1-5 s 

7 o. Use the left 2 lanes to take exit 7 54A fo r 405 N toward !Renton 

A 71. Merge onto 1-405 N 

t" 7 2. Use the right 2 llanes to take exit 2 to merge onto WA-7 67 s toward Auburn 
A Parts of this roaa mar be closed at certair t ·mes or da)'S 

t" 7 3. Take tile E Valley Rd exit toward Southwest 43rd Street 

Continue on E Rainier Ave S/E Valley Rd to your destination 

., 7 4. Use the left 2 lanes to turn left onto E Rain1ier Ave S/ E Valley Rd 

.. 7 5 . Use the left 2 lanes to turn left onto S 1 Both st/SW 43rd St 
O Continue to fo llow SW 43ro st 

.. 7 6 . Turn left onto Talbot Rd S 

.. 77 . Turn left 

.. 7 8 . Turn left 
O Destination wi ll bee on the right 

400 S 43rd St 
Ren 0 1 . \/VA 98055 

The:se dire::tio s are or pla ·ng purpo:ses ly. Yo m3y fi d t at oonstr l:t ion project.s, 
tra .-c wea er. or ot er evems ay ca Se omlitions to dif ~ om the map res l:s and 
you sh d plan your ro te acoorcfngly. You ust o!Jey all signs or notices regard' y yo r 
ro te. 

1.7mi 

o.sm; 

1.om; 

0.3 m; 

1.7mi 

1.9m; 

0.2 mi 

5 in (0.7 i) 

0.2 mi 

0.4 m; 

7 ft 

14B f1 

26f1 
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Category Information 
Clinic Name Sea Mar CHC – Seattle 

Medical Clinic 
Address 8720 14th Avenue South 
City, State, and ZIP Code Seattle, Washington 98108 
Phone (206) 762-3730 
Emergency Phone 911 

8604 Dallas Avenue South 
Seattle, WA 98108 

t 1. Head west on Dallas Ave S toward 16th Ave S 

., 2. Turn left onto 14th Ave S 

0 Destination will be on the left 

8720 14th Avenue South 
Seattle, WA 98108 

0.1 mi 

0.2 mi 
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Go gle Maps 
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8604 Dallas Ave S, Seattle, WA 98108 to 8720 14th Ave 
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1.3.2 Upland Work 
Directions and maps to the nearest hospital and medical clinic for upland work performed at the 
Site are provided below.  

Category Information 
Hospital Name Valley Medical Center 
Address 400 South 43rd Street 
City, State, and ZIP Code Renton, Washington 98055 
Phone (425) 228-3450 
Emergency Phone 911 

 

 

8531 E Marginal Way S 
- ukw a,\ .. / 98" 08 

Get on WA-599 S 

t 1. Head solJ!theast on E Marginal Ways toward s 86th Pl 

f 2. Use the right 2 lanes t o t um slightly ri ght onto Pacifi c Hwy S/ l ukw illa Internat ional Blvd 

A. 3. Tum left to merge onto WA-599 s 

5 in (2.3 i) 

1. s m; 

0.7 m; 

0.1 

Continue on WA-599 S. Take 1-5 S, 1-405 N and WA-16 7 S to E Ra inier Ave S/ E Valley Rd in Rent on. Take the E 

Valley Rd exit from WA-167 s 
8 in (7.0 

1. 4. Merge onto WA-599 S 

1.4 i 

5. Use the left 2 lanes to t ake the Interstate 5 S exit toward Interst ate 40 5 

0.5 i 

1. 6. Merge onto 1-5 s 

7. Use the left 2 lanes to take exit 154A fo r 405 IN toward Renton 

1. 8. Merge onto 1-405 N 

Y 9. Use the right 2 lanes to t ake exit 2 to merge onto WA-167 S toward Au burn 

A Parts of this road tTJay be closed at certa n t i'Ties or days 

Y 10. Take the E Valley Rd ex1it toward Southwest 43rd Street 

1.0mi 

0. 

1.7 i 

1.9mi 

0.2 mi 
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Continue on E Rainier Ave S/E Valley Rd to your destination 

.., 11. Use t he left 2 lanes to turn left onto E Rainier Ave S/ E Valley !Rel 

.. 12 . Use t he left 2 lanes to turn left onto S 180th St/SW 43rd St 

O Continue to follow SW 43rd st 

.. 13 . Turn left onto Talbot Rd s 

.. 14 . Turn left 

.. 15 . Turn left 

O Destinat ion wi ll oe on the right 

400 S 43rd St 
Rento1, INA 98055 

These dire: tio s are for pla ·ng purposes ly. Yo y fi cf 1 at co str c:, io projects, 
tra , c: wea er. or ot er evems may cause co i, io s to dif' om the ap res hs and 
you sh Id plan your re te acoorcfngly. You st o ey all sig s or n ti es reg a d: g yo r 
re te. 

5 in ( .7 mi) 

0.2mi 

0.4mi 

7ft 

14Bf-

26f! 
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Go gle Maps 

i .} __ 
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Category Information 
Clinic Name Sea Mar CHC – Seattle 

Medical Clinic 
Address 8720 14th Avenue South 
City, State, and ZIP Code Seattle, Washington 98108 
Phone (206) 762-3730 
Emergency Phone 911 

 

 

8531 East Marginal Way South 
Tukwila, WA 98108 

t 1. Head northwest on E Marginal Way S 

., 2. Turn left onto 16th Ave S 

t 3. Continue onto 14th Ave S 

O Destination will be on the left 

8720 14th Avenue South 
Seattle, WA 987 08 

0.7mi 

0.5 mi 

0.2 mi 
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Go gle Maps 
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2.0 EMERGENCY RESPONSE AND EVACUATION PLAN 

 EMERGENCY EVACUATION LOCATION 

Farallon personnel and subcontractors working at the Site are to be aware of Site-specific 
emergency and evacuation procedures, including alarm systems and evacuation plans and routes. 
If an incident occurs that requires emergency response, such as a fire or spill, CALL 911 and 
request assistance. Farallon staff, subcontractors, and/or others working in an area where an 
emergency occurs are to evacuate to a safe location away from the incident area, preferably 
upwind, and take attendance. 

For over-water work associated with this project, the emergency evacuation gathering 
location is South Park Marina or upwind of the hazard area (as indicated on the following 
pages). 

For upland work associated with this project, the emergency evacuation gathering location 
is in the eastern parking lot next to the entrance to the Site along East Marginal Way South 
(as indicated on the following pages). 

If the emergency causes the route to be obstructed, Farallon personnel and subcontractors are to 
move to an open area upwind of the hazard area, and remain there until instructed by emergency 
response personnel (e.g., police, fire, ambulance personnel, paramedics) to do otherwise. 

Subcontractors have the responsibility to account for their own employees and provide requested 
information to emergency response personnel immediately upon request. Farallon staff, 
subcontractors, and/or contractors may not re-enter the scene of the emergency without specific 
approval from emergency response personnel. 

2.1 
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Upland Work Evacuation Gathering Area

 
EVACUATION LOCATION - SITE 

D:>eul'f'E!nt Path : G\Projects\831 EM.AGIS\FIG_Evacuation 1_\Acinity_M:lp:smxd 
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Over-water Work Evacuation Area

 
EVACUATION LOCATION • MARINA 

D:icument Path : G:\Projects\831 Bul.f,.GIS\FI G_E,scuation2_\.lcinity_tv1aps mJo:d 

http://www.farallonconsulting.com/
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 EMERGENCY RESPONSE PROCEDURES 

Farallon employees and subcontractors working at the Site must be prepared to respond 
appropriately to an incident involving injury, illness, death, or spills. This section outlines the 
degree of preparedness required for employees at a work site, and describes the actions to be taken 
in the event of a health and safety incident.  

 INJURY OR ILLNESS 

If an injury or illness occurs, the following actions should be taken, regardless of the severity of 
the injury or illness: 

• Stop work. 

• Survey the area and situation to ensure that it is safe for you and the victim. Do not do 
anything that would endanger your own life. Do not enter an area to rescue someone who 
has been overcome unless properly equipped and trained. Ensure that all safety protocols 
are followed. If applicable, review Hazard Communication Safety Data Sheets (SDS) to 
evaluate response actions for chemical exposures. 

• Determine whether emergency response staff (e.g., fire, ambulance) are necessary. If so, 
dial 911 on a cell phone or the closest available telephone. Describe the location of the 
injured person, the physical injury, chemical exposure, fire, or release and provide other 
details as requested. If an individual requires non-emergency medical care at a hospital, 
follow the directions to the nearest hospital, which are provided in Section 1.3, Directions 
to Hospital. IF EMERGENCY MEDICAL CARE IS NEEDED, CALL 911. 

• Administer first aid to the individual immediately, using the field first aid kit. Use the 
bloodborne pathogens kit, personal eyewash, and personal protective equipment (PPE), as 
needed. 

• Notify the Site Health and Safety Officer (SHSO) immediately. The SHSO is responsible for 
preparing and submitting an Incident Report form to Farallon’s Health and Safety Coordinator 
(HSC) within 24 hours of the incident, and for notifying the employee's supervisor and the 
Principal-in-Charge. The Incident Report form is provided in Attachment 1. 

• All incidents must be reported to the HSC within 24 hours; however, the actual 
investigation need not be completed within 24 hours. A telephone message that includes 
the date, time, and general incident circumstances should be left at one of the 
following numbers if the HSC cannot be reached directly: 

o HSC work phone: (425) 295-0843 
o HSC cell phone: (206) 484-2748 
o If the HSC cannot be located, contact the Principal-in-Charge 

• The SHSO will assume responsibility during a medical emergency until emergency 
response personnel arrive at the Site. 

2.2 

2.3 
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 EMERGENCY CASES REQUIRING AMBULANCE SERVICE 

In the event of an injury or illness that requires emergency response and transport to a hospital by 
ambulance the following actions should be taken: 

• Dial 911 to request ambulance service; 

• Notify the SHSO; 

• Administer first aid until the ambulance service arrives; 

• A designated company representative should accompany the injured employee to the 
medical facility and remain there until final diagnosis, treatment plan, and other relevant 
information has been obtained; and 

• The SHSO is to complete the Incident Report form provided in Attachment 1, and report 
the incident to the HSC immediately. 

 MEDICAL INCIDENTS NOT REQUIRING AMBULANCE SERVICE 

Medical incidents not requiring ambulance services include injuries and conditions such as minor 
lacerations and sprains. In the event of an injury, an illness, or a condition that does not require 
ambulance service, the following actions are to be taken: 

• Stop work. 

• Administer first aid as necessary to stabilize the individual for transport to the hospital or 
nearest medical clinic. 

• The SHSO is to facilitate prompt transportation of the individual to the hospital or nearest 
medical clinic: 

o Directions and maps to the nearest hospital from the South Park Marina and from 
the Site are provided in Section 1.3, Directions to Hospital; and 

o Directions and maps to the nearest medical clinic from the South Park Marina and 
from the Site are provided in Section 1.3, Directions to Hospital. 

• A representative of Farallon or the subcontractor is to drive the individual to the medical 
facility and remain at the facility until the individual is able to return to the work site, or 
arrangements for further care have been established.  

• If the driver is not familiar with the route to the hospital, a second person who is familiar 
with the route is to accompany the driver and the injured employee to the hospital. 

• If it is necessary for the SHSO to accompany the injured employee to a medical facility, 
provisions must be made for another employee who is trained and certified in first aid to 
act as the temporary SHSO before work at the site can resume. 

2.4 

2.5 
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• If the injured employee is able to return to the work site the same day, he/she is to bring a 
statement from the doctor that provides the following information: 

o Date of incident 
o Employee's name 
o Diagnosis  
o Date he/she is able to return to work, and whether regular or light duty 
o Date he/she is to return to the doctor for a follow-up appointment, if necessary 
o Signature and address of doctor 

• The SHSO is to complete the Incident Report form provided in Attachment 1, and report 
the incident to the HSC. 

• If the injured employee is unable to return to the work site the same day, the employee who 
transported him/her should bring the statement from the doctor back to the work site. The 
information on this statement should be reported to the HSC immediately. 

 EMPLOYEE DEATH, OR HOSPITALIZATION OF ONE OR MORE 
EMPLOYEES 

The procedures outlined in the previous sections should be followed in the event of an employee 
injury or illness. If an employee fatality occurs, the HSC, local emergency personnel, and the 
coroner must be notified immediately. The HSC will initiate the required State of Washington 
Department of Labor and Industries and Occupational Safety and Health Administration 
(OSHA) notifications within 8 hours of a fatality or the hospitalization of one or more 
employees. 

 REPORTING PROCEDURES FOR MINOR CUTS, SCRATCHES, BRUISES, 
ETC. 

Every occupational illness or injury is to be reported immediately by the employee to the SHSO. 
The SHSO is to complete the Incident Report form provided in Attachment 1, and report the 
incident to the HSC. 

 NEAR MISSES 

A near miss is defined as an incident in which no personal injury is sustained and no property 
damage is incurred, but in which injury and/or property damage could have occurred under slightly 
different timing or location. 

In the event of a near miss, the following actions are to be taken: 

• Stop work if there is immediate danger of injury or property damage; 

• Report the near miss to the SHSO as soon as practicable; 

2.6 

2.7 

2.8 
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• If work has stopped, resume work upon satisfactory resolution of the near-miss condition, 
and document the corrective action(s) taken by the SHSO; and 

• Complete and submit the Near Miss Report form in Attachment 2 to the HSC within 2 
business days. 

 RESPONSE TO SPILLS  

In the event of a spill or release, the following actions should be taken: 

• Stay upwind of the spill or release. 

• Don appropriate PPE. 

• If material spilled is flammable, or is of unknown origin, turn off equipment and other 
sources of ignition. 

• Turn off pumps and shut valves to stop the flow or leak. 

• Plug the leak or collect drippings, if possible. 

• Ensure that spilled/released material is collected and contained as much as possible. 

• Use sorbent pads or secondary containment measures to collect the material and impede its 
flow, if possible.  

• Save sufficient volume (up to 8 liters for liquids and up to 1 liter for solids) of spilled 
material/drippings for potential laboratory analysis (laboratory analysis may be required 
for uncharacterized material). 

• Dial 911 or telephone the local fire department immediately if a fire or another emergency 
situation develops. 

• Inform the Farallon Project Manager (PM) of the situation. 

• If a spill/discharge was caused by damage to Site property, determine whether the client would 
like Farallon to repair the damage or would rather use an emergency repair contractor. 

• If a spill/discharge occurs on client property, advise the client of spill/discharge notification 
requirements, and establish who will complete and submit the required forms. Do not 
report or submit information to an agency without the client’s consent. Document each 
interaction with the client and regulators, and note in writing names, titles, authorizations, 
refusals, decisions, and commitments to any action. 

• If a spill/discharge impacts a body of water (e.g., stream, river, embayment, open water) or 
shoreline area, see Section 2.10, Notifications, regarding reporting requirements. 

• Do not transport or approve transportation of contaminated soils, liquids, or product until 
proper manifests have been completed and approved. Be aware that the soil, liquid, and/or 
product may meet criteria for hazardous waste. 

• Do not sign manifests as a generator of wastes. Contact the PM to discuss waste transportation. 

2.9 
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If hazardous waste has been released or produced through control of the incident, ensure that: 

• Waste is collected and contained; 

• Waste containers are removed or isolated from the site of the emergency; and 

• Recovered waste is appropriately treated (if applicable) and stored. 

Ensure that all emergency equipment used is decontaminated, recharged, and fit for its intended 
use prior to resuming operations. 

 NOTIFICATIONS 

A spill or release requires completion of an Incident Report form (provided in Attachment 1) per 
Farallon’s Health and Safety program. The PM must involve the client and/or generator in the 
incident reporting process. The client and/or generator is under obligation to report the 
incident to the appropriate government agency(ies).  

If the spill involves the release of a dangerous or hazardous substance, the National Response 
Center (1-800-424-8802) must be notified immediately followed by the client.  

If the spill extends into waterways, the Coast Guard and the National Response Center  
(1-800-424-8802) must be notified immediately followed by the client.  

Reportable spill quantities include: 

• Discharged oil or hazardous material in quantities exceeding the reportable quantities listed 
in Table 302.4 of Section 302.4 of Part 302 of Title 40 of the Code of Federal Regulations 
(40 CFR 302). In general, quantities representing less than 1 pound of the product or 
compound listed in Table 302.4 are not considered reportable. 

• Discharged oil to navigable waters, adjoining shorelines, or contiguous zones that causes 
a film or sheen on the water’s surface, or leaves sludge or emulsion beneath the surface. 

 SHUTOFF VALVES AND/OR SWITCHES FOR PRODUCT LINES AND 
EQUIPMENT 

Prior to starting work, locate and list below the location of product lines, equipment shutoff valves, 
and switches on the work site. Review the location of all shutoff valves and switches with all field 
personnel prior to beginning work. 

The shutoff valves and/or switches for electrical, natural gas, gasoline, water lines, equipment, etc. 
will be located in the field before work commences. 

2.10 

2.11 
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3.0 SCOPE OF WORK 

This HASP was prepared for the use of Farallon personnel while performing the field tasks 
identified in the Data Gap Sampling Work Plan, Jorgensen Forge Early Action Area, Lower 
Duwamish Superfund Site, Tukwila, Washington dated June 21, 2018, prepared by Farallon 
(DGSWP), as described in detail in the Sampling and Analysis Plan (SAP) in Appendix C of the 
DGSWP. The scope of work is described in the DGSWP and associated SAP in Appendix C of 
the DGSWP and includes the collection of surface sediments, subsurface sediments, and 
subsurface sediment porewater samples. Field activities and tasks are described in detail in the 
SAP in Appendix C of the DGSWP. 
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4.0 BACKGROUND INFORMATION 

Project background information is provided in the DGSWP and associated SAP in Appendix C of 
the DGSWP.  
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5.0 HEALTH AND SAFETY TRAINING AND MEDICAL MONITORING 

 HEALTH AND SAFETY TRAINING 

State and federal laws establish training requirements for personnel at uncontrolled hazardous 
waste sites. Work at Farallon project sites by field personnel will require participants to complete 
training in accordance with requirements of 29 CFR 1910.120, Hazardous Waste Operations and 
Emergency Response (HAZWOPER). Training requirements for field personnel consist of the 
following: 

• A minimum of 40 hours of HAZWOPER instruction;  

• Completion of a minimum of 3 days of supervised field instruction prior to working on 
their own; 

• Completion of an 8-hour annual refresher training if more than 1 year has passed since 
attendance at the 40-hour HAZWOPER instruction; 

• Completion of an 8-hour supervisory training if acting as on-Site manager and supervisor 
directly responsible for employees engaged in hazardous waste operations; 

• Current certification in first aid/CPR training; and  

• Completion of other training that may be required depending on the tasks to be performed 
at the Site (e.g., excavation/trenching, underground storage tank removal, fall protection, 
confined space, respiratory protection, hazard communication, lock out/tag out). 

 SITE SAFETY MEETINGS 

Site health and safety meetings must be held each day prior to beginning work, prior to beginning 
new tasks, when new staff and subcontractors begin work, and when new visitors arrive at the Site. 
Additional meetings will be held when health and safety concerns are raised by the field personnel.  

Individuals working at the Site are required to be familiar with the contents of this HASP. 
Additionally, the items on the following health and safety preparedness list should be reviewed 
prior to the commencement of work and during daily health and safety meetings: 

• The directions to the hospital (provided in Section 1.3); 

• The locations of first aid kits, personal eye washes, and fire extinguishers (located in Site 
vehicles, etc.); 

• The locations of the keys to Site vehicles, and kill switches/shutoff valves for equipment 
(as applicable); and 

• Hand sign language providing for the immediate stoppage of work (such as a horizontal 
hand movement in front of the neck). 

5.1 

5.2 
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Participation in daily health and safety meetings should be documented on the Daily Health and 
Safety Briefing Log included in Attachment 3. Additional topics for daily health and safety 
meetings are also included in Attachment 3 on the Potential Topics for Daily Health and Safety 
Meeting form.  

 MEDICAL MONITORING 

OSHA requires medical monitoring for personnel who work on HAZWOPER sites for more than 
30 days per year, who are potentially exposed to chemical hazards in concentrations exceeding the 
permissible exposure limit for more than 30 days per year, and/or who must wear respiratory 
protection at anytime during the year.  

 FIELD PERSONNEL SELF-MONITORING 

Field personnel will be instructed to look for and inform each other of deleterious changes in their 
physical or mental condition while performing field activities. Such changes may include, but are 
not limited to: 

• Increased frequency of minor mistakes; 

• Changes in motor coordination; 

• Changes in complexion or skin color; 

• Changes in speech ability or speech pattern; 

• Symptoms of heat stress or heat exhaustion; 

• Symptoms of hypothermia; 

• Headaches; 

• Dizziness; 

• Nausea; 

• Cramps; 

• Excessive salivation or changes in pupillary response; 

• Irritation of the eyes, skin, or respiratory system; and 

• Blurred vision. 

Should any of these conditions develop, the affected person will be removed from the immediate 
work location and will be evaluated. If further assistance is needed, personnel at the local hospital 
will be notified, and an ambulance will be summoned if the condition is thought to be serious. If 
the condition is the result of sample collection or processing activities, procedures, engineering 
controls, and/or PPE will be modified to address the problem. The SHSO should be notified if any 
of these conditions develop.

5.3 

5.4 
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6.0 KEY PROJECT PERSONNEL AND RELEVANT INFORMATION 

The following section(s) provide contact information for the project and the HSC and client-
specific health and safety requirements. Farallon field personnel training and medical surveillance 
dates are included in Attachment 4.  

 PROJECT PERSONNEL CONTACT INFORMATION 

Questions about this project that are posed by neighbors, the press, or other interested parties 
should be directed to the Principal-in-Charge at Farallon: (425) 295-0810. 

Personnel Title 
Personnel Name 

Personnel Contacts 
General Project Responsibilities 

Farallon Health and Safety 
Coordinator 
Joe Rounds 

Office: (425) 295-0843 
Cell: (206) 484-2748 

Provide support in implementing HASP. Provide immediate support upon 
notice of any incident. Review subcontractor’s HASP. 

Client Contact 
E. Gilbert Leon, Jr. 

Office: (323) 923-6120 
Cell: (909) 261-0721 

Provide known analytical data from work performed by others. Provide notice 
of Site hazards. Provide access to Site. Provide information regarding 
available emergency supplies at the Site. 

Farallon Principal-in-Charge 
Amy Essig Desai 

Office: (425) 295-0810 
Cell: (425) 241-1540  

Provide immediate support upon notice of any incident. 

Farallon Project Manager 
Chris Moody 

Office: (503) 280-4636 
Cell: (503) 729-7598 

Provide immediate support upon notice of any incident. 

Site Health and Safety 
Officer 

Refer to Daily Health and 
Safety Briefing Log. 

Implement this HASP. Has authority to stop work. Perform air quality tasks. 
Take charge of all incidents. Review subcontractor’s HASP. 

Farallon Personnel 
To Be Determined (TBD) 

Be familiar with HASP requirements and the Farallon Accident Prevention 
Program and Hazardous Waste Operations Program. 

Subcontractor 
Project Manager 

TBD 

Oversee work of own staff. Ensure that their own HASP is Site-specific. 

Subcontractor Personnel 
TBD 

Be familiar with Farallon HASP requirements. 

 
 

6.1 
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7.0 POTENTIAL AIRBORNE CONTAMINANTS AND CHEMICAL HAZARD EVALUATION 

Farallon employees working at the Site may become exposed to the chemicals listed in the table below. These chemicals are present 
either due to current Site activities or due to the presence of contamination. This table should be reviewed prior to the start of work and 
questions directed to the SHSO. Air monitoring may be required at the Site based on the scope of work for the project. The Farallon 
Project Manager and SHSO will let the Farallon Field Scientists know if air monitoring will be required for the scope of work. 

The air monitoring table and forms are included in Attachment 6. 

Potentially hazardous chemicals known or suspected to exist at the Site are arsenic, cadmium, chromium, copper, lead, zinc, and 
polychlorinated biphenyls (PCBs). Representative chemicals of concern, applicable chemical properties, and potential exposure routes 
and resulting symptoms are presented in the following table. The table should be reviewed, and any questions directed to the SHSO. 

Chemical 
(or Class) 

OSHA PEL 
ACGIH TLV 

Other Pertinent 
Limits Properties 

Routes of 
Exposure or 

Irritation 
Acute Health 

Effects 

Chronic 
Health Effects/ 
Target Organs 

Arsenic 
PEL – 0.010 mg/m3 

TLV – 0.01 mg/m3 

NIOSH REL – 0.002 
mg/m3 

NIOSH considers this 
material to be a 
carcinogen. 

IDLH – 5 mg/m3 

Silver-gray or 
tin-white brittle, 
odorless solid. 

Inhalation; 
dermal; ingestion; 
and eye contact. 

Abdominal pain; 
vomiting; diarrhea; 
central and peripheral 
nervous system 
disorders. 

Irritation to the skin and 
mucus membranes; potential 
for damage to gastrointestinal 
tract; anemia; peripheral 
neuropathy; skin lesions; 
hyperpigmentation; and 
damage to liver and kidneys. 

Cadmium PEL 0. 05 mg/m3 

Level for Respirator Use 
0.025 mg/m3; 

Level of Work Stoppage 
½ IDLH – 12 mg/m3 

Soft bluish-
silver lustrous 
metal, odorless 
solid. 

Inhalation; skin 
absorption; 
ingestion; and eye 
contact 

Irritation to eyes, skin; 
headache; lassitude 
(weakness, exhaustion); 
central nervous system 
depressant; depression; 
poor equilibrium; and 
dermatitis. 

Respiratory system, kidney, 
prostatic, and lung cancer. 
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Chemical 
(or Class) 

OSHA PEL 
ACGIH TLV 

Other Pertinent 
Limits Properties 

Routes of 
Exposure or 

Irritation 
Acute Health 

Effects 

Chronic 
Health Effects/ 
Target Organs 

Chromium PEL 1.0 mg/m3 

NIOSH/MSHA- or 
European Standard EN 
149-approved respirator 
if exposure limits are 
exceeded or if irritation 
or other symptoms are 
experienced. 

Solid, odorless, 
silver-gray solid. 

Inhalation; 
dermal; and 
ingestion. 

Inhalation and 
ingestion are a 
significant mode 
of exposure.  

Irritation to eyes, skin, 
and digestive tract; and 
may cause headache, flu-
like symptoms with 
metallic taste, fever, 
chills, cough, weakness, 
chest pain, and shortness 
of breath. 

Target Organs: Liver, 
kidney, and lungs. Prolonged 
inhalation may cause 
respiratory tract inflammation 
and lung damage.  

Copper PEL 1.0 mg/m3 

Level for Respirator Use 
0.5 mg/m3; 

Level of Work Stoppage 
½ IDLH – 50 mg/m3 

Filter/sample 
pump. 

Inhalation; skin 
absorption; 
ingestion; and eye 
contact 

Irritation to eyes or nose; 
central nervous system 
depressant; depression; 
and dermatitis. 

Liver or kidney damage; 
potential occupational liver 
carcinogen. Target Organs: 
eyes, respiratory system, 
central nervous system, liver, 
and kidneys. 

Lead 
PEL – 0.05 mg/m3 

TLV – 0.05 mg/m3 
IDLH – 100 mg/m3 

A heavy, 
flexible, soft, 
gray solid. 

Inhalation; 
dermal; ingestion; 
and eye contact. 

Lassitude (weakness, 
exhaustion); abdominal 
pain; gingival lead line; 
tremor; irritation to eyes; 
and hypotension. 

Insomnia; facial pallor; 
anorexia; weight loss; 
malnutrition; constipation; 
colic; anemia; paralysis: wrist, 
ankles; encephalopathy; 
kidney disease; potential for 
damage to eyes, 
gastrointestinal tract, CNS, 
kidneys, blood, gingival 
tissue. 

Mercury PEL 0.1 to 0.01 
mg/m3 

Level for Respirator Use 
0.005 mg/m3 

Level of Work Stoppage 
½ IDLH – 1 to 5 mg/m3 

Silver-colored, 
viscous liquid 

Eye irritant; skin; 
nose; throat; 
breath; and 
swallow. 

Eye irritant, skin burns, 
cough, chest pain, 
dyspnea, tremor, 
insomnia, indecision, 
head, weakness, 
gastrointestinal disorder, 
and progressive 
respiratory symptoms. 

Central nervous system, eyes, 
throat, nose, skin, kidneys, 
bronpneuitis, and stomatitis. 
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Chemical 
(or Class) 

OSHA PEL 
ACGIH TLV 

Other Pertinent 
Limits Properties 

Routes of 
Exposure or 

Irritation 
Acute Health 

Effects 

Chronic 
Health Effects/ 
Target Organs 

Polychlorinated 
biphenyls (PCBs) 

PEL 0.5 – 1 mg/m3  

TLV 0.5 – 1 mg/m3, 
depending on the 
species 

NIOSH REL – 0.001 
mg/m3 

NIOSH considers this 
material to be a 
carcinogen. 

IDLH – 5 mg/m3 

Pale or dark 
yellow odorless 
liquid. 

Inhalation; 
dermal; and 
ingestion.  

Skin absorption is 
a significant 
mode of 
exposure. 

Irritation to eyes, skin, or 
respiratory tract; and 
chloroacne. 

May cause reproductive, 
CNS, CVS, skin, eye, or liver 
effects; and cancer 
(leukemia). 

Silver 
PEL 0.01 mg/m3 

TLV – 0.1 mg/m3 

NIOSH REL – 0.01 
mg/m3 

NIOSH IDLH – 10 
mg/m3 

Metallic powder 
or solid. 

Absorbed through 
skin, eye contact, 
inhalation, and 
ingestion.  

Inhalation and 
ingestion are a 
significant mode 
of exposure. 

Irritation to eyes or skin, 
may cause skin 
discoloration, and may 
cause digestive and 
respiratory tract 
irritation. 

Very hazardous in case of 
ingestion or inhalation. 
Target Organ: kidney. 

Total Dust Not Applicable 

Level for Respirator Use 
25 mg/m3 as total dust 
and 15 mg/m3 as 
respirable dust 

Level of Work Stoppage 
½ IDLH – Not Available 

Not Available 
Eye irritant, skin, 
nose, throat, and 
conjunctivitis. 

Dyspnea (breathing 
difficulty), cough, 
copious sputum, chest 
pain, fever, and cyanosis. 

Cardiovascular system, 
respiratory system, eyes, 
throat, nose, skin, and 
pulmonary edema. 

Zinc (as dust) PEL 10 mg/m3 

Level for Respirator Use 
5 mg/m3 

Level of Work Stoppage 
½ IDLH – Not Available 

Light blue, 
odorless solid. 

Eye irritant, skin, 
nose, throat; and 
conjunctivitis. 

Dyspnea (breathing 
difficulty), cough, copious 
sputum, chest pain, fever, 
cyanosis, tachypnea, and 
skin burns. 

Cardiovascular system, 
respiratory system, eyes, 
throat, nose, skin, pulmonary 
edema, fibrosis, and cor 
pulmonale. 

NOTES: 
ACGIH = American Conference of Governmental Industrial Hygienists 
C = ceiling limit 
CNS = central nervous system 
CVS = cardiovascular system 
IDLH = immediately dangerous to life or health 
mg/m3 = milligrams per cubic meter 
NIOSH = National Institute for Occupation Safety and Health 

OSHA = Occupation Safety and Health Administration 
PEL = permissible exposure limit 
ppm = parts per million 
RBC = red blood cells 
REL = recommended exposure limit set by NIOSH 
Skin = skin absorption 
TLV = threshold limit value set by ACGIH  
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8.0 POTENTIAL SITE HAZARDS AND APPROPRIATE PRECAUTIONS 

Activities listed may be associated with work performed by others. The information contained in this section is for the use of Farallon 
personnel and not intended for use by others. The following tables list potential hazards and appropriate precautions associated with 
planned field work. 

 POTENTIAL BIOLOGICAL HAZARDS 

 

Potential Biological 
Hazard 

Personal Protective Equipment 
(PPE) Potential Hazards Defensive Measures 

Mosquitoes. Hat, ankle boots, leather gloves, long 
pants (tucked into boots or socks), long 
sleeves (tucked into gloves), and/or 
Tyvek coveralls if required by project 
activities. 

West Nile Virus (very low 
risk). 
 
 
 
 
 
 
 

• Use an insect repellant containing N,N-Diethyl-
meta-toluamide (DEET); apply to all exposed 
areas, including outer clothing. Use caution near 
your face; spray the insect repellant on your hands 
and pat your face to apply the repellent, then 
thoroughly wash your hands. 

• Avoid handling dead animals. 
• If you are bit by a mosquito, note the date and time 

the bite occurred. 
• West Nile Virus symptoms include fever, 

headache, neck stiffness, stupor, disorientation, 
tremors, convulsions, muscle weakness, paralysis, 
and body aches. If you develop any of the above 
symptoms, contact your healthcare provider 
immediately. 

Bees/Wasps. Hat, gloves, long pants, and long-sleeve 
shirt. 

Allergic reaction. • Avoid wearing bright colors or scents. 
• Use an appropriate insect repellant. 
• Notify the SHSO and HSC if you have allergies to 

bee/wasp stings prior to engaging in field 
activities. Employees with allergies may be 
required to carry an appropriate antidote kit. 

 

8 .1 

1-

-
I I I 

- -

~ -

1_ I I I J 

http://www.farallonconsulting.com/


 

FINAL DRAFT—Issued for Agency Review 

 

8-2 
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx D HASP\2018-06 HASP.docx  
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

 POTENTIAL ENVIRONMENTAL HAZARDS 

 

Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Working outdoors. Pop-up canopy with side shields for sun 

protection (if necessary); wide-brimmed 
hat (if hard-hat not required); light-
colored, light-weight clothing; and cool 
vest (if necessary). 

 

Heat stress. • Discuss health effects and symptoms during daily 
health and safety meetings. 

• Monitor personnel physical conditions regularly. 
• Monitor outside temperature versus personnel 

activity levels. 
• Have abundant drinking water available to 

prevent dehydration; drink water regularly (at 
least one cup every 20 to 30 minutes, depending 
upon level of effort and the PPE worn). 

• Adjust work schedules to avoid hottest part of the 
day. 

• Take rest breaks as needed. 
• Provide shelter (air-conditioned, if possible) or 

shaded areas to protect personnel during rest 
periods. 

• Train personnel to recognize symptoms of heat-
related illness. Refer to the ACGIH TLV booklet 
for heat stress guidance, especially regarding 
PPE, type of work, and frequency of breaks. 

• Monitor temperature and relative humidity using 
a wet bulb globe temperature meter.  

8.2 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Working outdoors. Insulated clothing appropriate for 

expected temperatures, warm hat, and 
warm gloves or glove liners. 

Cold stress. • Monitor personnel physical conditions and PPE 
regularly. 

• For temperatures below 40 degrees (°) Fahrenheit 
(F), adequate insulating clothing must be worn. If 
the temperature is below 20°F, personnel will be 
allowed to enter a heated shelter at regular 
intervals. Warm, sweet drinks should be 
available. Coffee intake should be limited. 

• Have abundant drinking water available to 
prevent dehydration. 

• Provide shelter (enclosed, heated area) to protect 
personnel during rest periods. 

• Keep a dry change of clothing available; no one 
should begin work or return to work from a 
heated shelter with wet clothes.  

• Be aware of signs of cold stress such as heavy 
shivering, pain in fingers or toes, drowsiness, or 
irritability. Onset of any of these signs is an 
indication that immediate return to a heated 
shelter is needed. 

• Refer to the ACGIH TLV Booklet for the section 
on Cold Stress. 

Waterproof rain gear or insulated gear 
(as applicable to conditions). 

Rain or snow. • PPE should be inspected daily prior to use. 
• Routinely inspect work area for deteriorating 

conditions. 
• Be aware of slip hazards, puddles, and electrical 

hazards when working in wet conditions. 
• If extremely cold conditions are forecast, 

consider additional precautions or postponing 
work activity. 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Working outdoors. Sunscreen; wide-brimmed hat (if hard hat 

not required); and light-colored, 
lightweight, sun-blocking clothing (if 
possible). 

Sunshine. • Ensure that sunscreen and water are available to 
all personnel. 

• Have abundant drinking water available to 
prevent dehydration. 

 Fog. • Wait for fog to lift for adequate visibility. 

 Lightning. • Obtain weather forecast and updates as needed. 
• If you hear thunder or see lightning, immediately 

seek safe shelter (e.g., substantial building with 
electricity or plumbing, an enclosed metal-topped 
vehicle with the windows rolled up). 

• If safe shelter is unavailable, immediately move 
off of elevated areas (e.g., hills, mountain ridges, 
peaks); stay away from ponds, lakes, or other 
bodies of water and from objects that could 
conduct electricity (e.g., barbed wire fences, 
metal debris, power lines, windmills). 

• DO NOT lie on the ground, seek shelter under an 
isolated tree, or use a cliff or rocky overhand for 
shelter. 

• Disconnect and do not use or touch electronic 
equipment during the lightning event (e.g., 
corded phones, computers). 

• If indoors, avoid plumbing, including sinks, 
baths, and faucets; stay off of porches; stay away 
from windows and doors; and do not lie on 
concrete floors or lean against concrete walls. 

• Do not begin or continue work until lightning 
subsides for at least 30 minutes. 

http://www.farallonconsulting.com/


 

FINAL DRAFT—Issued for Agency Review 

 

8-5 
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx D HASP\2018-06 HASP.docx  
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

 

Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Working outdoors.  High river flows or high 

waves. 
• Obtain weather forecast and updates as needed. 
• Be aware of recent rainfall within your watershed. 
• Watch for flash floods, which can be associated 

with recent rainfall. 
• If working near the shoreline of a larger water 

body, be aware of waves and wear appropriate 
PPE (see Section 8.4, Near and Over-Water 
Work/General Boating Activities). 

Goggles or safety glasses. High winds. • Obtain weather forecast and updates as needed. 
• Wear goggles/safety glasses if dust/debris is visible. 
• Be aware of overhead hazards (falling tree 

branches) and airborne debris. 
 

 NEAR AND OVER-WATER WORK/GENERAL BOATING ACTIVITIES 

 

Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Daily safety meeting.   • A safety meeting is to be held every day, even if only 

one person is working on the project on a given day. 
• Topics are to always include the work scheduled 

for the day and restatement of hazards and the 
means to avoid them. Other topics may include 
sampling in general, and advances in technology 
and how they may be applied to the project. 

• Use the Daily Health and Safety Briefing Log in 
Attachment 3 to log the topics discussed. 

8.3 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Near water work. Waterproof steel-shank and/or steel-toed 

rubber boots (if necessary) conforming to 
ASTM F2412-05/ASTM F2413-05, and 
U.S. Coast Guard (USCG)-approved 
personal flotation device (PFD). 

Slips, trips, falls. 
Drowning. 

• Use caution and inspect each work area for 
slip/trip/fall potential prior to each work task. 

• Communicate all known/identified slip/trip/fall 
hazards to Site personnel. 

• If possible, correct or label trip/slip/fall hazards 
with warning signs to be avoided. 

• Notify the SHSO when you exit the area, or if you 
need to move to an area in which you will not be 
visible to them or other field personnel. 

• Wear footwear that has sufficient traction for work 
surfaces. 

• Be aware of weather effects on the work areas, 
including wet and/or frozen surfaces. 

• Be aware of potentially slippery surfaces, 
including ramps, docks, boat decks, riprap, muddy 
or algae-covered rocks, shoreline plants/seaweed, 
thick mud, and tripping hazards. 

• Maintain good housekeeping practices by keeping 
all areas clean and free of debris. 

http://www.farallonconsulting.com/
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Working on boat. Waterproof steel-toed rubber boots 
conforming to ASTM F2412-05/ASTM 
F2413-05, and proper work gloves. 

Pinch points. 

Slips, trips, and falls. 

• Secure unsecured objects on deck that may shift 
during wave/current/engine acceleration incidents. 

• Maintain a safe distance from opening/closing 
mechanisms and moving parts such as winches, A-
frames, or sampling gear. 

• Avoid placing hands/self between boat and dock/piles. 
• Wear proper work gloves when moving/handling 

large or heavy objects, and/or when possibility of 
pinching or other injury may be caused when 
manipulating equipment or objects. 

• Use caution and inspect each work area for 
slip/trip/fall potential prior to each work task. 

• Communicate all known/identified slip/trip/fall 
hazards to Site personnel. 

• If possible, correct or label trip/slip/fall hazards 
with warning signs to be avoided. 

• Notify the boat captain when you exit the boat, or 
if you need to move to a part of the boat in which 
you will not be visible to them or crew members. 

• Wear footwear that has sufficient traction. 
• Be aware of weather effects on the work areas, 

including wet and/or frozen surfaces. 
• Be aware of potentially slippery surfaces, 

including ramps, docks, boat decks, riprap, muddy 
or algae-covered rocks, shoreline plants/seaweed, 
thick mud, and tripping hazards. 

• Use handrails where available, and maintain a 3-
point contact (two hands and a foot, or two feet 
and a hand) when transferring on/off of the boat. 

• Be cautious when loading/offloading the boat. 
• Keep ropes and lines neatly coiled and stowed to 

eliminate trip and entanglement hazards. 
• Maintain good housekeeping practices by cleaning 

up all spills immediately, and keep all areas clean 
and free of debris. 

• Running, jumping, and horseplay are prohibited. 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Working with overhead 
equipment. 

Hard hat and reflective vest or bright 
outer wear. 

Overhead hazards. • Be aware of low overhangs or stationary objects 
(e.g., cabin drip rails, doorways, compartment 
ingress/egress). 

• Be aware of moving overhead equipment (e.g., A-
frames, hydraulic lines, cables) and stay clear until 
the equipment is stationary. 

• Notify the equipment operator and maintain eye 
contact with the equipment operator or a spotter at 
all times when maneuvering around moving 
overhead equipment.  

Boat limitations. USCG-approved PFD. Exceeding boat capacity. • Ensure that all field team members are aware of 
maximum boat capacity and adhere accordingly. 

Boat boarding/ 
disembarking 

USCG-approved PFD. Pinch points. 

Slips, trips, and falls. 

Muscle strain. 

Back strain. 

Man overboard. 

• Avoid placing hands or self between moving 
equipment and stationary objects. 

• Be aware of potentially slippery deck surfaces.  
• Maintain good housekeeping practices by cleaning 

up all spills immediately, and keep all areas clean 
and free of debris. 

• Exercise caution when moving equipment. 
• Use proper lifting techniques. 
• Seek assistance with lifting, carrying, and 

maneuvering when necessary. 
• Use handrails where available, and maintain a 3-

point contact (two hands and a foot, or two feet 
and a hand) when boarding or disembarking the 
vessel. 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Vessel emergencies. USCG-approved PFD. Man overboard. • Check with boat captain for procedures and ensure 

that Site personnel understand them. 
• Know locations of flotation devices. 
• Ensure that Site personnel on the boat are wearing 

a PFD. 
• Shout “man overboard,” assign one person to keep 

their eyes on the person in the water at all times 
and to keep their arm pointed in their direction, 
and throw the flotation device toward the person in 
the water. Keep the engine away from the person 
in the water, and call 911 or the USCG on the 
VHF radio (Channel 16), or refer to the phone 
numbers available in Section 1.2, Emergency 
Contact Information. 

Vessel emergencies. USCG-approved PFD. Vessel fire or abandon ship. • Ensure vessel fire extinguishers are available and 
in working order, and that inspections are current. 

• Check with boat captain for procedures and ensure 
that Site personnel understand them. 

• Only the captain can order to abandon ship. 
• Be prepared to abandon ship in case of major fire 

or other emergency. 
• Coordinate with the captain prior to making 

emergency calls, and notify project safety 
personnel as soon as safely possible. 

Typical work. Ear plugs or ear muffs (if necessary). Noise exposure. • Ensure that hearing protection is always available. 
• Wear hearing protection in high noise 

environments or when working around heavy 
machinery/equipment with noise levels above 85 
dbA averaged over an 8-hour day. 

http://www.farallonconsulting.com/
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
 High river flows or high 

waves. 
• Obtain weather forecast and updates as needed. 
• Be aware of waves, forecasts, and recent rainfall 

within your watershed. 
• Be aware of bow wakes from passing vessels; 

pause activities until wave action subsides and 
work can be continued in a safe manner. 

 High winds. • Obtain weather forecast and updates as needed. 
• Wear goggles/safety glasses if dust/debris is visible. 
• Ensure that moveable items are secured to the boat 

 Weather-related hazards. • See Section 8.2, Potential Weather Hazards. 

 Biological hazards. • See Section 8.1, Potential Biological Hazards. 

 Ingestion of contaminated 
materials. 

• No eating, drinking, or smoking within Site work 
zones (see Section 12, Work Zones). 

 
 SURFACE AND SUBSURFACE SEDIMENT SAMPLING 

 

Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Daily safety meetings.   • A safety meeting is to be held every day, even if only 

one person is working on the project on a given day. 
• Topics are to always include the work scheduled 

for the day and restatement of hazards and the 
means to avoid them. Other topics may include 
sampling in general, and advances in technology 
and how they may be applied to the project. 

• Use the Daily Health and Safety Briefing Log in 
Attachment 3 to log the topics discussed. 

8.4 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Boating.  See Section 8.4, Near and 

Over-Water/General Boating 
Activities. 

• Follow additional potential site hazards included in 
Section 8.4, Near and Over-Water/General Boating 
Activities. 

Loading sampling 
equipment and supplies 
on board the boat. 

Waterproof steel-toed rubber boots 
conforming to ASTM F2412-05/ASTM 
F2413-05, work gloves, and USCG-
approved PFD. 

Slips, trips, and falls. 

Muscle strain. 

Injuries from improper 
lifting and/or carrying. 

• Be aware of potentially slippery surfaces, 
including ramps, docks, and boat decks. 

• Be aware of weather effects on the work areas, 
including wet and/or frozen surfaces. 

• Use handrails where available, and maintain a 3-
point contact (two hands and a foot, or two feet 
and a hand) when transferring on/off of the boat. 

• Be cautious when loading/offloading the boat. 
• Maintain good housekeeping practices by keeping 

all areas clean and free of debris. 
• Exercise caution when moving equipment over 

onboard a boat. 
• Use proper lifting techniques. 
• Do not overfill boxes or coolers. 
• Seek assistance with lifting, carrying, and 

maneuvering when necessary. 
Set up exclusion zone(s) 
and work stations 
(sample 
collection/processing 
area, equipment 
decontamination area, 
and boot wash area). 

Waterproof steel-toed rubber boots 
conforming to ASTM F2412-05/ASTM 
F2413-05; waterproof raingear and/or 
Tyvek coveralls; USCG-approved PFD; 
safety glasses with side shields; nitrile 
outer gloves (if necessary); and powder-
free latex or nitrile inner gloves. 

Slips, trips, and falls. 

Injury to skin and eyes. 

• Implement exclusion zone setup. Set up work 
stations with clear walking paths to and from each 
zone. Use brightly colored duct tape to delineate 
each work zone. 

• Use caution and inspect each work area for 
slip/trip/fall potential prior to each work task. 

• Communicate all known/identified slip/trip/fall 
hazards to Site personnel. 

• If possible, correct or label trip/slip/fall hazards 
with warning signs to be avoided. 

• Take care in setting up decontamination area to 
avoid splashing detergent into eyes or onto skin. 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Navigation and tide 
level checks. 

USCG-approved PFD. Falling overboard. • Use handrails where available, and maintain a 3-
point contact (two hands and a foot, or two feet 
and a hand) when checking the tide gage or when 
directing the boat captain to the navigation check 
point. 

Maneuvering boat to 
sampling location. 

 See Section 8.4, Over-
Water/General Boating 
Activities. 

• Follow additional potential site hazards included in 
Section 8.4, Near and Over-Water/General Boating 
Activities. 

Decontaminating 
sampling/processing 
equipment. 

Waterproof steel-toed rubber boots 
conforming to ASTM F2412-05/ASTM 
F2413-05; waterproof raingear and/or 
Tyvek coveralls; USCG-approved PFD; 
hard hat (if necessary); safety glasses 
with side shields; nitrile outer gloves (if 
necessary); powder-free latex or nitrile 
inner gloves. 

Pinch points. 

Slips, trips, falls. 

Muscle strain. 

Dermal or eye exposure to 
detergent and contaminants. 

• Maintain clear communication with winch 
operator when decontaminating the sediment grab. 

• Maintain a safe distance from opening/closing 
mechanisms and moving parts on sampling gear. 

• Avoid placing hands or self between moving 
equipment and stationary objects. 

• Be aware of potentially slippery deck surfaces,  
• Maintain good housekeeping practices by cleaning 

up all spills immediately, and keep all areas clean 
and free of debris. 

• Exercise caution when moving equipment. 
• Use proper lifting techniques. 
• Seek assistance with lifting, carrying, and 

maneuvering when necessary. 
• Take care when decontaminating equipment to 

avoid splashing detergent into eyes or onto skin. 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Lead line measurement. Waterproof steel-toed rubber boots 

conforming to ASTM F2412-05/ASTM 
F2413-05; waterproof raingear and/or 
Tyvek coveralls; USCG-approved PFD; 
hard hat (if necessary); safety glasses 
with side shields; nitrile outer gloves (if 
necessary); and powder-free latex or 
nitrile inner gloves. 

Falling overboard. • Use handrails where available, and maintain a 3-
point contact (two hands and a foot, or two feet 
and a hand) when checking the tide gage or when 
directing the boat captain to the navigation check 
point. 

Surface sediment grab 
sample collection.  

Waterproof steel-toed rubber boots 
conforming to ASTM F2412-05/ASTM 
F2413-05; waterproof raingear and/or 
Tyvek coveralls; USCG-approved PFD; 
hard hat (if necessary) safety glasses with 
side shields; nitrile outer gloves (if 
necessary); and powder-free latex or 
nitrile inner gloves. 

Pinch points. 

Inhalation, dermal, or eye 
exposure to chemical 
hazards. 

Physical injury from 
mechanical failure, A-frame, 
hydraulic lines, or steel 
cable. 

• Wear appropriate PPE to prevent/reduce exposure. 
• If skin contact occurs, wash skin using soap or 

mild detergent and water, and rinse thoroughly. 
• If eye contact occurs, rinse eyes with large 

amounts of water. 
• Consult SDS (Attachment 5) for specific 

procedures for contact with known Site 
contaminants or chemicals used during sampling. 

• Maintain a safe distance from opening/closing 
mechanisms and moving parts on sampling gear. 

• Avoid placing hands or self between moving 
equipment and stationary objects. 

• Be aware of potentially slippery deck surfaces,  
• Maintain good housekeeping practices by cleaning 

up all spills immediately, and keep all areas clean 
and free of debris. 

• Exercise caution when moving equipment. 
• Use proper lifting techniques. 
• Seek assistance with lifting, carrying, and 

maneuvering when necessary. 
• Take care when decontaminating equipment to 

avoid splashing detergent into eyes or onto skin. 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Drilling. Waterproof steel-toed rubber boots 

conforming to ASTM F2412-05/ASTM 
F2413-05; waterproof raingear and/or 
Tyvek coveralls; USCG-approved PFD; 
hard hat (if necessary); hearing 
protection; safety glasses with side 
shields; nitrile outer gloves (if 
necessary); and powder-free latex or 
nitrile inner gloves. 

Back strain. 

Heat or cold. 

Eye injury. 

Noise. 

Exposure to chemical 
hazards. 

Trips or falls. 

Equipment failure. 

• Stand clear of operating equipment.  
• Use correct lifting techniques. 
• Monitor air quality in accordance with the air 

monitoring protocol presented in Attachment 6.  
• Monitor drilling progress. 
• Hearing protection – use foam plugs and earmuffs 

when on the drill rig barge. 
• Keep work area clear of tripping or slipping 

hazards.  
• Perform periodic visual inspections of drill rig.  

http://www.farallonconsulting.com/
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Subsurface sediment 
core collection 

Waterproof steel-toed rubber boots 
conforming to ASTM F2412-05/ASTM 
F2413-05; waterproof raingear and/or 
Tyvek coveralls; USCG-approved PFD; 
hard hat (if necessary); hearing 
protection; safety glasses with side 
shields; nitrile outer gloves (if 
necessary); and powder-free latex or 
nitrile inner gloves. 

Pinch points. 

Inhalation, dermal, or eye 
exposure to chemical 
hazards. 

Physical injury from 
mechanical failure, drilling 
rig rotating/spinning parts, 
hydraulic lines, or steel 
cable. 

• Wear appropriate PPE to prevent/reduce exposure. 
• Hearing protection – use foam plugs and earmuffs 

when on the drill rig barge. 
• If skin contact occurs, wash skin using soap or 

mild detergent and water, and rinse thoroughly. 
• If eye contact occurs, rinse eyes with large 

amounts of water. 
• Consult SDS (Attachment 5) for specific 

procedures for contact with known Site 
contaminants or chemicals used during sampling. 

• Maintain a safe distance from moving or rotating 
mechanisms and parts on drilling rig. 

• Avoid placing hands or self between moving 
equipment and stationary objects. 

• Be aware of potentially slippery deck surfaces.  
• Maintain good housekeeping practices by cleaning 

up all spills immediately, and keep all areas clean 
and free of debris. 

• Exercise caution when moving equipment. 
• Use proper lifting techniques. 
• Seek assistance with lifting, carrying, and 

maneuvering when necessary. 
• Take care when decontaminating equipment to 

avoid splashing detergent into eyes or onto skin. 
  Noise exposure. • Ensure that hearing protection is always available. 

• Wear hearing protection in high noise 
environments or when working around heavy 
machinery/equipment with noise levels above 85 
dbA averaged over an 8-hour day. 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Transfer of sediment 
cores from drill rig 
barge to sample 
processing vessel. 

Waterproof steel-toed rubber boots 
conforming to ASTM F2412-05/ASTM 
F2413-05; waterproof raingear and/or 
Tyvek coveralls; USCG-approved PFD; 
hard hat (if necessary) safety glasses with 
side shields; nitrile outer gloves (if 
necessary); and powder-free latex or 
nitrile inner gloves. 

Back strain. 

Pinch points. 

Trips or Falls. 

Exposure to chemical 
hazards. 

 

• Wear appropriate PPE to prevent/reduce exposure. 
• If skin contact occurs, wash skin using soap or 

mild detergent and water, and rinse thoroughly. 
• If eye contact occurs, rinse eyes with large 

amounts of water. 
• Consult SDS (Attachment 5) for specific 

procedures for contact with known Site 
contaminants or chemicals used during sampling. 

• Maintain a safe distance from moving or rotating 
mechanisms and parts on drilling rig. 

• Avoid placing hands or self between moving 
equipment and stationary objects. 

• Be aware of potentially slippery deck surfaces.  
• Maintain good housekeeping practices by cleaning 

up all spills immediately, and keep all areas clean 
and free of debris. 

• Exercise caution when moving equipment. 
• Use proper lifting techniques. 
• Seek assistance with lifting, carrying, and 

maneuvering when necessary. 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Sediment processing. Waterproof steel-toed rubber boots 

conforming to ASTM F2412-05/ASTM 
F2413-05; waterproof raingear and/or 
Tyvek coveralls; USCG-approved PFD; 
hard hat (if necessary) safety glasses with 
side shields; nitrile outer gloves (if 
necessary); and powder-free latex or 
nitrile inner gloves. 

Inhalation, dermal, or eye 
exposure to chemical 
hazards. 

Injury from hand and power 
tool use. 

 

 

• Wear appropriate PPE to prevent/reduce exposure. 
• If skin contact occurs, wash skin using soap or 

mild detergent and water, and rinse thoroughly. 
• If eye contact occurs, rinse eyes with large 

amounts of water. 
• Consult SDS (Attachment 5) for specific 

procedures for contact with known Site 
contaminants or chemicals used during sampling. 

• Exercise caution and be aware of sharp edges on 
hand tools and mechanical parts. 

• Identify electrical connections and associated 
potential water hazards if working with electric- or 
battery-operated tools. 

• Keep guards on power tools when not in use. 
• Turn off and disconnect power tools when not in 

use and prior to making any repairs. 
• Daily inspect all tools to ensure they are working 

properly; replace or repair defective tools. 
Dispose of excess 
sediment and 
decontamination water 
into resealable 5-gallon 
buckets. 

Waterproof steel-toed rubber boots 
conforming to ASTM F2412-05/ASTM 
F2413-05; waterproof raingear and/or 
Tyvek coveralls; USCG-approved PFD; 
hard hat (if necessary) safety glasses with 
side shields; nitrile outer gloves (if 
necessary); and powder-free latex or 
nitrile inner gloves. 

Back strain. 

Pinch points. 

Exposure to contaminants. 

• Use proper lifting techniques. 
• Seek assistance with lifting, carrying, and 

maneuvering when necessary. 
• When moving waste storage containers, avoid 

placing hands between the sides of the bucket and 
stationary objects. 

• Label storage containers properly.  
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Demobilize. Waterproof steel-toed rubber boots 

conforming to ASTM F2412-05/ASTM 
F2413-05; waterproof raingear and/or 
Tyvek coveralls; USCG-approved PFD; 
hard hat (if necessary) safety glasses with 
side shields; nitrile outer gloves (if 
necessary); and powder-free latex or 
nitrile inner gloves. 

Slips, trips, and falls. 

Muscle strain. 

Injuries from improper 
lifting and/or carrying. 

• Leave the Site clear of refuse and debris. 
• Be aware of potentially slippery surfaces, 

including ramps, docks, and boat decks. 
• Be aware of weather effects on the work areas, 

including wet and/or frozen surfaces. 
• Use handrails where available, and maintain a 3-

point contact (two hands and a foot, or two feet 
and a hand) when transferring on/off of the boat. 

• Be cautious when offloading the boat. 
• Maintain good housekeeping practices by keeping 

all areas clean and free of debris. 
• Exercise caution when moving equipment over 

onboard a boat. 
• Use proper lifting techniques. 
• Do not overfill boxes or coolers. 
• Seek assistance with lifting, carrying, and 

maneuvering when necessary. 
Package and deliver 
samples to laboratory. 

 Back strain. 

Traffic accidents. 

• Handle and pack bottles carefully (e.g., bubble 
wrap bags).  

• Use proper lifting techniques. 
• Apply safe driving practices. 

Typical work. 
 

 Noise exposure. • Ensure that hearing protection is always available. 
• Wear hearing protection in high noise 

environments or when working around heavy 
machinery/equipment with noise levels above 85 
dbA averaged over an 8-hour day. 

 Weather-related hazards. • See Section 8.2, Potential Weather Hazards. 

 Biological hazards. • See Section 8.1, Potential Biological Hazards. 
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Job Steps 
Personal Protective Equipment 

(PPE) Potential Hazards Critical Actions 
Typical work.  Ingestion of contaminated 

materials. 
• No eating, drinking, or smoking within Site work 

zones (see Section 12, Work Zones). 
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9.0 PERSONAL PROTECTIVE EQUIPMENT AND SAFETY EQUIPMENT 

 LEVELS OF PROTECTION AND PERSONAL PROTECTIVE EQUIPMENT 

Levels of protection and PPE and safety equipment required for completing field activities on the 
Site are provided below. 

Protection Level Required Personal Protective Equipment 

Level D All Site sampling activities. 

Long pants and shirt or work coveralls, steel-
toed boots and/or steel-toed rubber boots (for 
over-water work), appropriate hand 
protection for the job (powder-free latex or 
nitrile gloves, leather gloves, etc.), hard hat, 
brightly colored traffic vest, and eye 
protection. Hearing protection as needed. 

Level MD 

Surface and subsurface 
sediment sample collection; 
sediment sample processing; 
and porewater collection. 

Same as Level D with addition of PFD, and 
chemical protective coveralls (coated Tyvek) 
for drilling operators. 

Respirator Information (is there 
potential for a respirator to be 
needed during field work?) 

Yes    No    

 SAFETY EQUIPMENT CHECKLIST 

Check items required at the Site below. 

 First Aid Kit (mandatory, including adhesive band-aids, gauze, tape, gloves, CPR shield, and 
triangle bandage) 

 Aerosol meter 

 Air sampling pumps 

 Cellular phone 

 Cool vests 

 Detector tubes and pump (e.g., Draeger) 

 Drinking water 

 Emergency blanket (over-water work only) 

9.1 
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 Eye wash solution 

 Fire extinguisher 

 H2S meter 

 Respirator, cartridges, and supplies 

 Global positioning system (GPS) 

 Insect repellent 

 LEL/O2 meter 

 PFD (for over-water work only) 

 Photoionization detector 

 Radiation meter 

 Radio sets 

 Stopwatch for monitoring heart rate 

 Sunscreen 

 Survival kit 

 Thermoscan thermometer (or equivalent) for heat stress monitoring 

 Windsock 

 Other: ________________
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10.0 AIR MONITORING 

Air monitoring is not anticipated to be necessary at this time for the field tasks associated with this 
HASP. The primary constituents of concern at the Site are limited to arsenic, cadmium, chromium, 
copper, lead, silver, zinc, and PCBs, none of which are considered volatile constituents in solid 
matrices under ambient conditions.  

Air monitoring will be conducted when evidence of potential exposure to hazardous atmospheres, 
chemical volatilization, or contaminated air-borne dust is identified. In the event that air 
monitoring is deemed necessary, specific monitoring procedures and action levels will be 
determined at that time. 
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11.0 GENERAL HEALTH AND SAFETY PROCEDURES AND PRACTICES 

In addition to the Site physical hazard evaluation provided in Section 8, Potential Size Hazards 
and Appropriate Precautions, this section lists the general health and safety procedures that will be 
followed to reduce risks to personnel and the environment as a result of activities on the Site. 

 SLIPS, TRIPS, AND FALLS 

The following procedures and practices will be observed to prevent slips, trips, and falls: 

• Use caution and inspect each work area for slip, trip, fall potential prior to each work task; 

• Communicate all known and identified slip, trip, fall hazards to Site personnel; 

• If possible, correct or label trip, slip, fall hazards with warning signs to be avoided; 

• Do not carry large objects or heavy loads that could cause a loss of balance or a fall; and 

• Be aware of the surroundings and maintain constant communication with other Site 
personnel at all times. 

 LADDERS 

Observe the following general procedures and practices when using ladders: 

• Read and follow all labels and markings on the ladder, and carefully inspect the ladder to 
ensure it is not damaged prior to use; 

• Use only Type 1A-rated ladders with secure safety feet; 

• Use non-conductive ladders near powerlines or exposed energized electrical equipment; 

• If work is conducted 6 feet or more above the ground surface, provide a fall protection 
system meeting OSHA and American National Standards Institute Z359.1 standards; 

• Maintain the proper angle of straight or extension ladders by placing the base one quarter 
of the working length of the ladder from the wall or other vertical surface (4 vertical to 1 
horizontal [4V:1H ratio]); 

• Ensure that the ladder is secured at the top, or have another person stabilize the bottom of 
the ladder; 

• When climbing the ladder, always maintain a 3-point (two hands and a foot, or two feet 
and a hand) contact on the ladder when climbing, keeping your body near the middle of 
the step and always facing the ladder; 

• Ensure that straight or extension ladders used to access an upper landing extend at least 3 
feet above the upper landing surface; 

11.1 
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• Do not use the top step/rung of a ladder as a step/rung unless it was designed for that 
purpose; and 

• Do not carry any object or load that could cause a loss of balance or a fall. 

 LIFTING AND MATERIAL HANDLING 

When possible, organize work activities to minimize manual material handling hazards such as 
heavy and repetitive lifting, reaching, and carrying of material. Observe the following procedures 
and practices for lifting and material handling: 

• Use leather gloves when handling metal, sharp debris, wire lines/rope, wood, or 
transporting materials. 

• Stage materials close to where they will be used. If possible, stage materials off of the 
ground (preferably at waist height), especially items that are frequently used. 

• Consider the size, shape, and weight of objects prior to lifting or maneuvering. Use two 
people to handle awkward loads or loads heavier than 40 pounds, and multiple employees 
or mechanical lifting devices when loads are over 60 pounds. 

• Use the proper technique for lifting, which includes carefully planning the lift and ensuring 
the route is clear, gripping the load firmly with the whole hand (not just the fingers), 
keeping the load close to the body between mid-thigh and mid-chest height, lifting in a 
smooth motion (no jerking or sudden movements), and avoiding twisting when lifting or 
maneuvering loads. 

• Do not move vehicles after load tie-downs or rigging have been released. 

• Chock all material and equipment as necessary to prevent rolling or sliding. 

• Tie down light and/or large surface area materials and equipment that will potentially be 
moved by the wind. 

 NOISE 

Exposure to high levels of noise can cause permanent hearing loss; create physical and 
psychological stress; interfere with communication and concentration; and contribute to workplace 
accidents and injuries by making it difficult to hear warning signals. Hearing protection is required 
for personnel operating or working near noisy equipment or operations with noise exposure equal 
to or greater than 85 A-weighted dbA for a time-weighted exposure of 8 hours. The following 
procedures and practices will be followed to prevent noise-related hazards: 

• Personnel will have access to earmuffs and disposable ear plugs with a minimum Noise 
Reduction Rating of 21 dBc or higher; 

• Ear plugs in combination with earmuffs must be worn by personnel working in the 
immediate vicinity of the sonic drill rig; 
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• Ear plugs must be worn by personnel working in the immediate vicinity of loud tools or 
machinery (e.g., drill rigs, hydraulic equipment, drills, saws, etc.); and 

• Ear plugs must be worn in environments where personnel must raise their voices to be 
heard when standing at a distance of 3 feet or less. 

 FIRE HAZARDS 

The following fire prevention procedures will be followed at all work sites: 

• Keep the work area free of clutter and combustible debris; 

• Maintain access to fire suppression equipment and ensure that all emergency exits are clear 
of obstructions; 

• Use all precautions to prevent ignition in potentially explosive atmospheres such as those 
containing flammable liquids/vapors or fine particles; 

• Use non-sparking tools, and control static electricity as required; 

• Smoke only in designated areas, and extinguish smoking materials safely; 

• NEVER smoke in storerooms or chemical storage areas; and 

• Undergo training in how to properly use a fire extinguisher. 

 ELECTICAL SAFETY 

Observe the following procedures when working with or near electrical equipment to prevent 
electric shock: 

• Always use caution when working near electricity; 

• Assume all overhead wires are energized at lethal voltages; 

• Stay away from overhead power lines in accordance with local regulations; 

• Ensure that all extension cords are in good condition; 

• Use, at a minimum, 16-gauge, heavy duty, three-wire, Underwriters Laboratories Inc.-
approved, grounded (three-pronged) extension cords; 

• Ensure all equipment is grounded with either an appropriate plug (i.e., three-pronged plug) 
or a ground fault circuit interrupter; and 

• Avoid staging extension cords or powered equipment in wet areas, and elevate cords and 
equipment out of standing water. 

11.5 
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 OPERATION OF HEAVY EQUIPMENT 

Observe the following general procedures and practices when working with or near heavy 
equipment: 

• Heavy equipment operators must be properly trained and qualified; 

• Equipment operators must inspect the equipment at the beginning of each work day; 

• Personnel must wear proper PPE, including hard hat, high-visibility vest, eye protection, 
and proper footwear (other PPE may include hearing protection) when working in the 
vicinity of heavy equipment; 

• Personnel should not stand under loads being raised, lowered, or moved, and should always 
stay out of the swing radius of heavy equipment; 

• When moving heavy equipment, personnel must use a spotter (and others, if appropriate) 
to maintain constant communication with the equipment operator; 

• If pressurized hoses are used (i.e., air-knifing/vacuum truck, jackhammer), personnel must 
ensure that whip-check tethers are securely attached to the pressurized line and where the 
line connects with the supply valve; and 

• Personnel must ensure that the equipment stays clear of overhead power lines in accordance 
with local regulations. 

 HAND AND POWER TOOLS 

Observe the following general procedures and practices when using hand and power tools: 

• Keep all hand and power tools in good working order and examine each tool prior to use 
for loose fittings, damaged parts, and frayed or damaged electrical cords; 

• Keep guards or shields on all power tools; 

• Wear eye, hand, and hearing protection when operating power tools or tools subject to 
impact; 

• If working with pneumatic power tools, ensure that a whip check (safety tether) is securely 
attached to the pneumatic supply hose and where it connects to the compressor; and 

• Ensure that power tools are turned off and unplugged when not in use. 

 VEHICLE SAFETY 

Motor vehicles are often used to transport field personnel, equipment, and supplies to the work 
site. Personnel operating a motor vehicle are required to have a valid driver’s license and liability 
insurance (in accordance with local state laws), and must comply with all traffic laws and posted 
signs. Farallon vehicles undergo routine vehicle maintenance and are equipped with a first aid kit, 
fire extinguisher, and day/night reflective warning triangles. Personnel will use best professional 
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judgement at all times to ensure safe operation of motor vehicles, and will observe the following 
procedures and practices: 

• Obtain adequate rest the night before work activities; 

• Prior to departure: 
o Check weather and driving conditions and bring appropriate gear for Site conditions 

(e.g., sun glasses, ice scraper, chains) 
o Plan a travel route and discuss it with colleagues, allowing plenty of time for 

potential traffic slowdowns due to construction, accidents, or other unforeseen 
circumstances 

o Check vehicle fluid levels and tire pressure 
o Ensure that windows and mirrors are clean 
o Verify that seatbelts are operational and head rests are positioned properly 
o Ensure that loose objects are secured or stored outside the passenger compartment 

• Ensure that vehicle occupants are wearing seatbelts while the vehicle is in operation; 

• Use defensive driving techniques (e.g., always drive with the headlights on, maintain safe 
following distance) and drive in a courteous manner; 

• Be aware of pedestrians and bicyclists and give them the right-of-way; 

• Avoid excessively long driving periods, especially at night; 

• Never operate a motor vehicle if impaired by fatigue, illness, alcohol, marijuana, illegal or 
prescription drugs, or are otherwise physically unfit; 

• Never use a hand-held communication device while operating a motor vehicle; 

• Do not engage in stressful or emotional conversations that may be distracting while driving; 
and 

• Report motor vehicle accidents immediately to the responsible law enforcement agency, 
Farallon’s Human Resources Manager, the HSC, and the SHSO. 

 TRAFFIC CONTROL 

Work on the Site will be conducted in areas of uncontrolled traffic access. Traffic control/warning 
devices will be placed around the work area to prevent undesirable interface between pedestrian 
and automotive traffic and project workers and equipment. These devices may include: 

• Cones; 

• Tubular markers; 

• Barricades; 
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• Temporary fencing; and 

• Barricade tape. 

The traffic control/warning devices will be placed around the work in such a way that traffic access 
is inhibited (i.e., place cones less than 8 feet apart so cars cannot easily drive through work area 
without moving a cone). Barricade tape or temporary fencing will be used to inhibit access to the 
work area in locations where pedestrians will be encountered. 

 OVER- OR NEAR-WATER WORK 

When working on a boat, barge, or other overwater structure the following precautions shall be 
followed at a minimum: 

• Wear USCG-approved International Orange PFDs of Type III, V, or better at all times 
when working on the water or whenever there is a drowning hazard. 

• Wear PFDs when working alone or at night on structures extending over or adjacent to the 
water. Note: While PFDs are not required where guard rails or safety nets are provided, 
and when working in an enclosed cabin or cockpit, PFDs are required regardless of other 
safeguards when working alone or at night. 

• Maintain 3-point contact on docks, piers, and boat ladders at all times. 

• Keep ropes and lines neatly coiled and stowed to eliminate trip and entanglement hazards. 

• Review man-overboard and emergency procedures with the boat operator. 

• Observe proper lifting techniques and use mechanical lifting equipment (i.e., winches, 
pulleys, davits, etc.) to move large or awkward loads. 

• Move slowly and deliberately, maintaining a low center of gravity. 

11.11.1 Cold Water Work 
When working over or near water in which the water temperature is less than 21° Celsius (C) 
(70°F), the need for PFD with thermal protection (i.e., a full or two-piece survival suit) will be 
evaluated. It is important to keep the following in mind when evaluating the need for thermal 
protection: 

• Water temperatures: 
o Just below 25°C (77°F): USE CAUTION; breathing begins to be affected. 
o Between 21 to 15°C (70 to 60°F): DANGEROUS; controlling breathing and 

holding the breath becomes progressively more difficult as the water temperature 
falls toward 15°C (60°F). 

o Below 15°C (60°F): IMMEDIATELY LIFE-THREATENING; total loss of 
breathing control, unable to control gasping or hyperventilation. 

11.11 
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• Additional thermal protection may be required if working in a remote area or in open ocean 
environments due to the length of time for emergency response; and  

• Working at night or in low visibility environments may also warrant additional thermal 
protection. 

The need for thermal protection must be balanced with the need for personal ventilation (to prevent 
overheating) and limitations to mobility or agility while working. Site-specific conditions must be 
considered and evaluated so that proper safeguards and procedures are in place to accommodate 
thermal protection prior to beginning work. If extremely cold or severe weather conditions are 
forecast, work activities should be postponed. 

 ENVIRONMENTAL HAZARDS AND CONTROLS 

Exposure to the elements is often the most common health and safety hazard associated with field 
sampling. This section identifies conditions, symptoms, and treatment for the most common 
environmental hazards encountered. 

11.12.1 Heat Stress 
Operations involving elevated air temperatures, direct sun, high humidity, radiant heat sources, 
direct physical contact with hot objects, wearing PPE, or strenuous physical activities have a high 
potential for causing heat stress. Work environments requiring use of bulky or non-breathable PPE 
are especially at risk for heat stress. Several interacting factors can cause heat stress, including 
environmental conditions (mentioned above), type of clothing worn, workload, hydration levels, 
and personnel health conditions and tolerance for heat. New personnel and those returning from 
time away are especially vulnerable to heat stress. 

11.12.1.1 Heat Rash 
Heat rash is a skin irritation caused by excessive sweating during hot, humid weather. The 
condition is characterized by a localized red skin rash (resembling red cluster of pimples 
or small blisters) and reduced sweating. Heat rash is more likely to occur on the neck and 
upper chest, but may also occur in less visible areas. The presence of a heat rash indicates 
that the body is experiencing a reduced ability to tolerate heat. Treatment of heat rash 
includes keeping the affected areas clean and dry. Prevention includes changing into dry 
clothing as often as needed, taking frequent breaks to allow drying of skin, and instituting 
engineering controls (e.g., providing fans, shaded areas, plenty of liquids). 

11.12.1.2 Heat Cramps 
Heat cramps occur when excessive sweating depletes the body’s electrolyte and moisture 
levels. The reduction in electrolyte levels in muscle tissue causes painful cramping in the 
extremities and abdomen. Please note: Heat cramps can also be a symptom of heat 
exhaustion (see below). Treatment includes removing the employee to a cool place, 
offering the employee small sips of water or electrolytic liquids, and ensuring that the 
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employee does not return to strenuous work for a few hours after the cramps subside 
(further exertion may lead to heat exhaustion or heat stroke). Watch for signs of heat 
exhaustion or heat stroke. 

Seek medical attention if any of the following apply: 

• The employee has heart problems; 

• The employee is on a restricted sodium diet; and 

• The cramps do not subside within 1 hour. 

11.12.1.3 Heat Exhaustion 
Heat exhaustion is the body’s response to an excessive loss of water and electrolytes, which 
causes the body to undergo a mild form of shock. The onset is gradual. Symptoms can 
include heavy sweating, extreme weakness/fatigue, dizziness, confusion, nausea, 
clammy/moist skin, pale or flushed complexion, muscle cramps, slightly elevated body 
temperature, and fast and shallow breathing. Treatment includes removing the employee 
to a cool place, removing as much of the employee’s clothing as possible, administering 
sips of water or electrolytic liquids, and trying to reduce their body temperature by 
continuous fanning or administering a cool damp cloth to their skin. Do not allow the 
affected employee to become chilled. If symptoms worsen or do not subside within 1 hour, 
seek medical assistance immediately. 

11.12.1.4 Heat Stroke 
Heat stroke is the most severe form of heat stress. Heat stroke is a medical emergency, 
and can cause death or permanent disability if emergency treatment is not given 
immediately! Heat stroke occurs when the body losses its ability to control temperature, 
resulting in the body’s temperature rising rapidly, failure of the body’s sweating 
mechanism, and the inability for the body to cool itself down. Symptoms of heat stroke 
include: 

• Body temperature of 104°F or higher (main sign of heat stroke); 

• Altered mental state or behavior such as confusion, agitation, irritability, delirium, 
slurred speech, seizures, and coma can result from heat stroke; 

• Red, hot, dry skin (if a result of hot weather/conditions) or profuse sweating (if a 
result of strenuous exercise); 

• Rapid and shallow breathing; 

• Racing heart rate; and 

• Nausea, vomiting, and/or a throbbing headache. 
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Heat stroke is a medical emergency! If you suspect someone is suffering from heat stroke, 
seek immediate medical help by calling 911 or the local emergency services number. Take 
immediate action to cool the overheated employee while waiting for emergency treatment: 

• Move the employee indoors or to a shaded area; 

• Remove excess clothing; 

• Cool the employee by placing ice packs or cold, wet towels on the employee’s head, 
neck, armpits, and groin; and 

• Fanning the employee while misting them with cool water, or if available, placing 
them in a shower or tub with a cool (to the touch) water temperature. 

11.12.2 Cold Stress 
Working in cold environments can put personnel at risk for cold stress. It is important to recognize 
that “extreme cold” conditions differ depending on the region and what an individual is used to. 
For example, near freezing temperatures may be considered extremely cold in regions (and to 
individuals) that typically do not experience winter weather; whereas near freezing temperatures 
may not be considered extremely cold in regions (or to individuals) that experience sub-zero 
temperatures in the winter. Several interacting factors can contribute to cold stress, including 
environmental conditions (mentioned above), wet or damp clothing, insufficient amount of 
insulating layers (clothing), exhaustion, and personnel health conditions (e.g., poor physical 
conditioning, hypertension, hypothyroidism, and diabetes). Exposure to cold temperatures forces 
the body to work harder to maintain its temperature, potentially leading to cold stress by driving 
down the skin temperature and eventually the core body temperature, which can result in tissue 
damage and possibly death. Over time, the body will shift the blood flow from the extremities 
(hands, feet, arms, and legs) to the chest and abdomen, resulting in the rapid cooling of the skin 
and extremities and increasing the risk of frostbite and hypothermia.  

11.12.2.1 Frostbite 
Frostbite is an injury caused by freezing of the skin and underlying tissues, as a result of 
prolonged exposure to cold temperatures and winds. There are three stages of frostbite: 

• Frostnip: A mild form of frostbite in which the skin becomes pale or turns bright 
red and feels very cold. Continued exposure progresses to a prickling and numbness 
in the affected area. Frostnip does not permanently damage the skin. 

• Superficial frostbite: Appears as reddened skin that turns white or pale. The skin 
may remain soft, and may have ice crystals in the tissue. Rewarming the affected 
area at this stage may result in the surface of the skin appearing mottled, blue, or 
purple. A fluid-filled blister may form within 24 to 36 hours after rewarming the 
skin. 

• Severe frostbite: This affects all layers of the skin and tissues that lie below. 
Numbness and a lack of pain, cold, or discomfort in the affected area may occur. 
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Difficulty or inability in moving the joints or muscles of the affected area can also 
occur. Large blisters form from 24 to 48 hours after rewarming the tissues, with the 
area turning black and hard as the tissues die. 

Seek medical attention if you suspect you have superficial or severe frostbite. 

11.12.2.2 Hypothermia 
Hypothermia is the condition in which body heat is lost faster than it can be generated, and 
the body temperature drops to less than 95°F. Hypothermia can occur at cool temperatures 
(above 40°F), at very cold temperatures, and when a person becomes chilled from sweat, 
rain, or submersion in cold water. Symptoms of hypothermia vary from mild to severe, and 
usually begin gradually, so that the affected employee usually isn’t aware of their 
condition. Mild hypothermia symptoms include: 

• Shivering; 

• Dizziness; 

• Hunger; 

• Nausea; 

• Faster breathing; 

• Trouble speaking; 

• Slight confusion; 

• Lack of coordination; 

• Fatigue; and 

• Increased heart rate. 

Moderate to severe hypothermia occurs as the body temperature continues to drop. 
Symptoms of moderate to severe hypothermia include: 

• Shivering can stop as hypothermia worsens; 

• Continued lack of coordination; 

• Difficulty speaking and pronouncing words; 

• Confusion and poor decision making (e.g., trying to remove warm clothing); 

• Worsening fatigue; 

• Lack of concern for one’s condition (which can lead to risk-taking behavior); 

• Loss of consciousness; and 

• Weak pulse and slow, shallow breathing. 
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If you suspect someone is suffering from hypothermia, or has had unprotected or prolonged 
exposure to cold weather or water, seek immediate medical help by calling 911 or the local 
emergency services number. If possible, move the patient carefully and slowly to a warm, 
dry place. Jarring or sudden movements can trigger dangerous irregular heartbeats in 
patients suffering from hypothermia. Carefully remove wet clothing, and cover the patient 
in layers of dry blankets while waiting for emergency help to arrive. Rewarming of the 
patient should be done gradually to avoid causing a stroke. 

11.12.3 Lightning 
Lightning strikes to personnel or in proximity to personnel can cause serious injury or death. To 
minimize the risks posed by lightning, the following recommendations of the National Lightning 
Safety Institute will be observed: 

• If adverse weather is anticipated, the local weather forecast should be checked 24 hours 
prior to scheduled activities (e.g., from the Weather Channel, NOAA Weather Radio). The 
day of the scheduled work, weather conditions should be monitored beginning early in the 
morning.  

• The plan for suspension and resumption of work activities should be established in 
advance. 

• An understanding of SAFE and UNSAFE shelter areas is essential. SAFE shelter areas 
include: 

o Fully-enclosed vehicles, with windows up 
o Substantial buildings 
o Low ground (seek cover in clumps of bushes) 
o Areas of trees having uniform height, such as a forest 

• UNSAFE shelter areas include sites containing metal objects, including power poles, 
fences and gates, high-mast light poles, metal bleachers, electrical equipment, and mowing 
and road machinery. 

o AVOID solitary trees 
o AVOID water 
o AVOID open fields 
o AVOID high ground and caves 

• Lightning's distance from you is easy to calculate: hearing thunder indicates that the 
associated lightning is within audible range, approximately 6 to 8 miles away. The distance 
from Strike A to Strike B also can be 6 to 8 miles. Suspend activities promptly to allow 
sufficient time to move to safe shelter. The distance to a safe shelter area will determine 
when activities should be suspended to allow sufficient time to reach shelter. A good 
lightning safety motto is:  
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“If you can see it [lightning], flee it; if you can hear it [thunder], clear it.”  

• If you feel your hair standing on end and/or hear "crackling noises," you are in lightning's 
electric field. If you are caught outside during close-in lightning, immediately remove 
apparel containing metal (e.g., baseball cap) and other metal objects, place your feet 
together, duck your head, and crouch down in a baseball catcher's stance with hands on 
knees.  

• Wait a minimum of 30 minutes from the last detected lightning or thunder prior to resuming 
activities. Be extra cautious during this phase, as the storm may not be over.  

• People who have been struck by lightning do not carry an electric charge, and are safe to 
touch. Apply first aid immediately if you are qualified to do so. Get emergency help 
promptly.  

 BIOLOGICAL HAZARDS 

Potential biological hazards include mosquitoes and wasps/bees. Appropriate defensive measures 
against potential biological hazards are detailed in Section 8.1. 

 EQUIPMENT DECONTAMINATION 

The following procedures and practices will be observed when cleaning equipment: 

• Ensure that Site personnel have read and are familiar with the SDS for all cleaning 
materials used; 

• Wear appropriate PPE to avoid skin and eye contact with cleaning materials; 

• Stand upwind of cleaning solvents to minimize potential inhalation exposure of solvent 
vapors; and 

• Appropriately dispose of spent cleaning solutions, rinse water, and materials. 

11.13 

11.14 
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12.0 WORK ZONES 

Work zones will be established to prevent contamination migrating from potentially contaminated 
work areas and to restrict access to active work areas. Work areas will be specified as follows: 

• Exclusion zone: The exclusion zone is the area where respiratory and/or health hazards 
exist at a site. Personnel entering the exclusion zone must wear the required PPE, as set 
forth in this HASP, and meet appropriate training and medical clearance. Entry/exit from 
this zone will be made through a designated area that is clearly marked. The area 
immediately around the drilling, sample collection, sample processing, and equipment 
decontamination activities will be marked with orange traffic cones or orange/red tape and 
caution tape (if drilling, a minimum of 15 feet from the drill rig). Personnel and equipment 
must be decontaminated immediately upon leaving the exclusion zone. 

• Contaminant reduction zone (CRZ): The CRZ is the transitional zone between the 
exclusion zone and the support zone (or clean area). The CRZ is the area where removal 
and decontamination of PPE and tools leaving the exclusion zone occurs. A separate 
decontamination area will be established for heavy equipment. Personnel and equipment 
must exit via the CRZ. A CRZ zone will be marked off at the edge of the exclusion zone 
and will extend approximately 15 feet beyond the exclusion zone (if space allows). If the 
CRZ is compromised at any time during Site activities, a new CRZ will be established. 

• Support zone or clean zone: The support zone is the clean area outside of the exclusion 
zone and CRZ, within the geographical perimeters of the Site (including boat and 
processing areas). The support zone is used for support personnel (staging materials, 
receiving deliveries, parking vehicles, and office, laboratory, and sanitation facilities). 
Personnel entering this zone may include Site visitors, delivery personnel, maintenance 
workers, security guards, and others who would not necessarily be permitted to enter the 
exclusion zone or CRZ. 

Controls will be used to prevent entry by unauthorized persons into the exclusion zone or CRZ. 
Documentation of personnel visiting, entering, or working on the Site will be maintained by the 
SHSO. No visitor will be allowed in the exclusion zone without showing proof of training and 
medical certification, per 29 CFR 1910.120(e) and (f), and 29 CFR 1926.1101(k)(9) and (m), as 
appropriate. New visitors to the Site will attend a health and safety orientation given by the SHSO 
or a designee, and will be required to read this HASP and acknowledge their understanding of this 
HASP by signing the signature page. 

http://www.farallonconsulting.com/
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13.0 DECONTAMINATION AND PERSONAL HYGIENE 

 DECONTAMINATION 

The following procedures will be followed in order to minimize/prevent personal exposure and 
environmental contamination as a result of sampling and or Site activities.  

The exclusion zone may be used as the contaminant reduction zone for decontamination activities 
in between sampling stations or after sampling is completed. To minimize or prevent personal 
exposure to hazardous materials, personnel working in the exclusion and contaminant reduction 
zones will comply with the following decontamination procedures: 

• Personnel will wash soil and chemicals from their rain gear and rubber boots using a 
Liquinox detergent wash and rinse with water; 

• Personnel will remove Tyvek coveralls prior to leaving the exclusion zone; and 

• Gloves, Tyvek, rain gear, steel-toed boots, and steel-toed rubber boots will be removed 
prior to entering the support zone or field vehicle. 

Chemicals used for decontamination purposes will be dispensed from capped containers directly 
into specific laboratory safety bottles that have been permanently marked with the name of the 
chemical solution (including dilution, if applicable). Secondary containment (e.g., large plastic 
bins) will be used when transferring chemicals from one container to the next. 

 PERSONAL HYGIENE 

The following personal hygiene practices will be used at the Site to reduce exposure to chemicals: 

• Long hair will be secured away from the face such that it does not interfere with the 
individual’s vision or ability to maneuver safely; 

• Personnel will not directly handle, touch, or smell sample media without appropriate PPE; 

• Personnel will protect and cover open skin injuries; 

• If possible, work areas will be set up such that personnel are working upwind of Site vapors 
and airborne dust; 

• Rain gear and work boots/shoes used in potentially contaminated areas will be 
decontaminated, and work coveralls (e.g., Tyvek) will be removed prior to entering clean 
areas; 

• Personnel leaving potentially contaminated areas will wash their hands, forearms, and faces 
prior to entering clean areas or eating areas; 

• Personnel leaving potentially contaminated areas will shower (including washing hair) and 
change to clean clothing as soon as possible after leaving the Site; 

13.1 

13.2 
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• No food or beverages will be present or consumed in areas that have the potential to contain 
contaminants of concern, contaminated materials, or contaminated equipment; and 

• No tobacco products, gum, or cosmetics will be present or used in areas that have the 
potential to contain contaminants of concern, contaminated materials, or contaminated 
equipment. 

http://www.farallonconsulting.com/
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14.0 WASTE CHARACTERISTICS 

Environmental waste water, soil, sediments, disposable PPE, and disposable sample 
collection/processing waste (e.g., Tyvek, gloves, paper towels, foil, etc.) generated from sample 
collection and monitoring well installation activities will be placed into appropriate containers and 
stored on the Site. Environmental waste will be separated out by type (e.g., solids, liquids, and 
sample collection/processing waste will be disposed of in their own respective containers) for 
disposal. Waste containers will be properly labeled, documented, and disposed of in accordance 
with state and federal requirements. 
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15.0 DRUGS, ALCOHOL, AND WEAPONS POLICY 

It is Farallon’s policy to maintain a drug-free and weapon-free workplace. Failure to comply with 
either of the policies described below can result in grounds for immediate removal from the project 
Site and disciplinary action for the individual(s) involved in accordance with Farallon company 
policy. 

 DRUGS AND ALCOHOL 

Farallon has a responsibility to its personnel to provide a safe and inoffensive work environment, 
and a responsibility to its clients to provide accurate and consistent service. For these reasons, 
Farallon prohibits the following behavior by personnel in the field: 

• Use of tobacco in any form by any person at any time in sensitive or hazardous areas that 
may pose a health and safety or environmental risk. The SHSO may designate an area away 
from hazards that is safe for tobacco use. 

• Possession or consumption of alcohol and/or marijuana, or being under the influence of 
alcohol and/or marijuana during field activities. 

• Abuse of prescription and/or over-the-counter drugs in such a manner as to negatively 
impact performance or field safety. 

• Possession, use, sale, or being under the influence of illicit drugs while in the field or during 
any work hours. 

Violation of any of the above codes of conduct is grounds for immediate removal from the project 
Site and discipline in accordance with Farallon company policy. If an incident occurs as a result 
of an employee’s actions, drug and alcohol testing will be performed in accordance with Farallon 
company policy. 

 WEAPONS POLICY 

Farallon employees, contractors, subcontractors, and their employees working at the Site are to 
ensure that they do not bring weapons onto the work site. Weapons include but are not limited to 
guns, knives, and explosives. Tools that are used during the course of field events, including but 
not limited to box knives, are exempt from this weapons policy. All vehicles and persons can be 
subjected to search while working at the Site. 

Failure to comply with the weapons policy can result in disciplinary action for the individual(s) 
involved in accordance with Farallon company policy. 

 

15.1 

15.2 
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Accidental Injury, Occupational 
Illness, or Workplace Incident 

INCIDENT REPORT 
 

INCIDENT TYPE INCIDENT DATE:   

 FATALITY 

 LOST WORKDAY 

 LW RESTRICTED DUTY 

 OSHA MEDICAL OR ILLNESS              
W/O LW 

 FIRST AID 

 INDUSTRIAL NON-
RECORDABLE 

 NON-INDUSTRIAL  

 OFF-THE-JOB INJURY 

 MVA 

 FIRE 

 SPILL/LEAK 

 PRODUCT INTEGRITY  

 EQUIPMENT 

 BUSINESS 
INTERRUPTION 

(TO BE COMPLETED BY 
HEALTH AND SAFETY 
COORDINATOR) 

 GENERAL LIABILITY 

 CRIMINAL ACTIVITY 

 NOTICE OF VIOLATION  

 OTHER 

This report must be completed by the employee or Health and Safety Coordinator immediately upon learning of the incident.  The completed report must be reviewed 
and signed by a Principal, within 24 hours of the incident, even if employee is not available to review and sign.  Employee or employee’s doctor must submit a copy of 
the doctor’s report to Joe Rounds within 24 hours of the initial exam and any subsequent exams.  After hours or weekends, please call Joe Rounds: Mobile (206) 484-
2748. 

EMPLOYEE INFO 

LAST NAME:  
FIRST NAME AND MIDDLE INITIAL:   

 

TITLE:  

 

TIME OF EVENT OR 
EXPOSURE: 

    AM        PM 

EMPLOYMENT STATUS:        FULL-TIME      PART-TIME        HOURLY-AS-NEEDED     HOW LONG? 

DATE OF INJURY OR ONSET OF ILLNESS (MM/DD/YYYY)   

INJURY OR ILLNESS INFO 

EXACT LOCATION OF INCIDENT (ADDRESS, GEOGRAPHICAL LOCATION, FLOOR, BUILDING, ETC.): 

 

COUNTY:   ON EMPLOYER’S PREMISES?       YES          NO 

COMPLETE DESCRIPTION OF INCIDENT, INCLUDE SPECIFIC ACTIVITY DURING INCIDENT (LIFTING, PUSHING, WALKING, ETC.): 

 

DESCRIBE THE EQUIPMENT, MATERIALS, OR CHEMICALS THAT DIRECTLY HARMED THE PARTY (E.G., THE MACHINE EMPLOYEE STRUCK 
AGAINST OR WHICH STRUCK EMPLOYEE; THE VAPOR INHALED OR MATERIAL SWALLOWED; WHAT THE EMPLOYEE WAS LIFTING, PULLING, 
ETC.):   

 

 

DESCRIBE THE SPECIFIC INJURY OR ILLNESS (E.G., CUT, STRAIN, FRACTURE, SKIN RASH, ETC.):   

BODY PART(S) AFFECTED (E.G., BACK, LEFT WRIST, RIGHT EYE, ETC.):  

DATE EMPLOYER NOTIFIED:   TO WHOM REPORTED: 

MEDICAL PROVIDER (HOSPITAL, DOCTOR, CLINIC, ETC.) INFO 

NAME AND ADDRESS OF HEALTH CARE PROVIDER: 

 

PHONE NO.:  

 

TREATED IN EMERGENCY ROOM:    YES    NO  HOSPITALIZED OVERNIGHT AS INPATIENT:    YES    NO 

  

I 
□ □ □ □ 
□ □ □ 
□ 

□ 
□ □ 

□ 
□ 

□ □ 
□ 

□ □ 

□ □ 
□ □ □ 

□ □ 

□ □ □ □ 
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INJURY/ILLNESS SEVERITY TIME LOSS (Check all that apply) WORKDAY PHASE 

 NO TREATMENT REQUIRED  RETURN TO WORK THE NEXT DAY  PERFORM NORMAL WORK DUTIES 
 FIRST AID ONLY  NO TIME LOSS  MEAL PERIOD 
 MEDICAL TREATMENT  RESTRICTED ACTIVITY  REST PERIOD 
 FATALITY, ENTER DATE: BEGIN DATE:  ENTERING/LEAVING 

 RETURN DATE:  CHRONIC EXPOSURE 
  LOST WORKDAY, NOT AT WORK  OTHER, SPECIFY: 
 BEGIN DATE:  
 RETURN DATE:    

 

MOTOR VEHICLE ACCIDENT (MVA) PROFESSIONAL 
DRIVER? 

   YES    NO  

TOTAL YEARS DRIVING:   COMPANY VEHICLE?   

   YES     NO 

VEHICLE TYPE:  

NO. OF VEHICLES TOWED  NO. OF INJURIES:  NO. OF FATALITIES:   

THIRD-PARTY INCIDENTS 

NAME OF 
OWNER 

 ADDRESS  PHONE 
NO.: 

 

DESCRIPTION OF DAMAGE:   

INSURANCE INFORMATION: 

WITNESS NAME  ADDRESS  
PHONE 
NO.: 

 

WITNESS NAME  ADDRESS  
PHONE 
NO.: 

 

REVIEWED BY 

NAME (PRINT) SIGNATURE TITLE DATE 

    

    

    

ADDITIONAL INFORMATION (USE SPACE BELOW FOR ADDITIONAL INFORMATION AS NECESSARY TO COMPLETE THIS FORM.) 

    

    

    

    

    

    

    

    

    

    

 

□ □ 

□ □ 
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http://www.farallonconsulting.com/


FINAL DRAFT—Issued for Agency Review 
 

 
P:\831 EMJ\831038 EMJ Supplemental EE_CA\Deliverables\DGSWP\Apx D HASP\2018-06 HASP.docx  
 

 

 

 

 

 
 
 
 
 
 
 

ATTACHMENT 2 
NEAR MISS REPORT FORM 

HEALTH AND SAFETY PLAN 
Data Gap Sampling Work Plan 

Jorgensen Forge Early Action Area 

Farallon PN: 831-038 
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SAFETY OBSERVATION AND NEAR MISS REPORT 
This report is to be filled out by any employee involved in or witnessing a near miss, or making a 
safety observation. A near miss is an incident that did not result in any personal injury, property 
damage, or production interruption, but could have under slightly different circumstances. A safety 
observation is witnessing any activity that places a person or property at risk of injury, accident, 
or damage. These are very important indicators of potentially harmful future accidents, and provide 
valuable insights to preventing personal injury and/or property damage. 

PROJECT INFORMATION 

Farallon PN:  Project Name:  

Site Address:  City/State:  

INCIDENT INFORMATION 

Date:  Time:                                AM     PM 

Exact Location:   

Description of Incident or Potential Hazard:  

Corrective Action Taken:  

Lessons Learned: 

 
Employee Signature  ________________________________  Date: _____________________ 

Printed Name  _____________________________________ 

Supervisor Signature  _______________________________  Date: _____________________ 
 

   Printed Name  __________________________________

□ □ 
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ATTACHMENT 3 
DAILY HEALTH AND SAFETY BRIEFING LOG 

POTENTIAL TOPICS FOR DAILY HEALTH AND SAFETY MEETING 

HEALTH AND SAFETY PLAN 
Data Gap Sampling Work Plan 

Jorgensen Forge Early Action Area 

Farallon PN: 831-038 
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DAILY HEALTH AND SAFETY BRIEFING LOG 
PROJECT INFORMATION 

Farallon PN:  Project Name:  

Site Address:  City/State:  
MEETING INFORMATION 

Conducted By:  Weather:  

Major Job Task:  Date: 
DAILY EQUIPMENT CHECKLIST 

 Site Check In  First Aid Kit Location(s)  Ear Plugs (if required) 
 Proper ID/Safety Credentials  Fire Extinguisher Location(s)  Hand Protection (if required) 
 Hard Hat  Eye Wash Station   Face Shield (if required) 
 Safety Glasses  Traffic Control (if needed)  Respirator (if required) 
 Orange Reflective Vest (H or X back BNSF)  __________________________ 
 Safety Toe Boots (lace up and leather BNSF)  __________________________ 

HEALTH AND SAFETY BRIEFING 
 Head Count (No. of employees:       )  Excavation Safety (if applicable) 

 Emergency Response  Health Hazards 
 Who will...? (provide names below) 

Call 911: 

Alternate to call 911: 

Provide First Aid/CPR: 

 Environmental Hazards 

 Physical Hazards 

 Slips, Trips and Falls 

 Utility Locates 

 Emergency Exits/ Rally Points/Hospital Route  Near Miss Reporting (reminder to look) 

 Site Security and Exclusion Zone  Incident Reporting  (procedures and forms) 

 Vehicle/Equipment-Specific Safety Practices  Traffic Control 

 Stop Work Authority  HASP Reviewed and Signed 
SITE-SPECIFIC HEALTH AND SAFETY ISSUES DISCUSSED 

1) 
2) 
3) 
4) 
5) 

DAILY HEALTH AND SAFETY BRIEFING ATTENDEES 
NAME COMPANY SIGNATURE 
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POTENTIAL TOPICS FOR DAILY  
HEALTH AND SAFETY MEETING 

 Emergency response plan, emergency vehicle (full of fuel) and muster point 
 Route to medical aid (hospital or other facility) 
 Work hours. Is night work planned? 
 Hand signals around heavy equipment 
 Traffic control 
 Pertinent legislation and regulations 
 Above- and below-ground utilities (energized or de-energized) 
 Material Safety Data Sheets  
 Reporting an incident: to whom, what, why, and when to report 
 Fire extinguisher and first aid kit locations 
 Excavations, trenching, sloping, and shoring 
 Personal protective equipment and training 
 Safety equipment and training 
 Emergency telephone location(s) and telephone numbers (in addition to 911) 
 Eye wash stations and washroom locations 
 Energy lock-out/tag-out procedures. Location of “kill switches,” etc. 
 Weather restrictions  
 Site security. Site hazards. Is special waste present? 
 Traffic and people movement 
 Working around machinery (both static and mobile) 
 Sources of ignition, static electricity, etc. 
 Stings, bites, large animals, and other nature-related injuries and conditions 
 Working above grade 
 Working at isolated sites  
 Decontamination procedures (for both personnel and equipment) 
 How to prevent falls, trips, sprains, and lifting injuries 
 Right to refuse unsafe work 
 Adjacent property issues (e.g., residence, business, school, daycare center) 
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ATTACHMENT 4 
FARALLON FIELD PERSONNEL TRAINING DATES 

HEALTH AND SAFETY PLAN 
Data Gap Sampling Work Plan 

Jorgensen Forge Early Action Area 

Farallon PN: 831-038 
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Aguilar, Daniel 03/02/18 03/02/20 B 03/02/18 09/27/16 09/27/17 09/27/17 06/10/16 5/5/2018 7/20/18 04/14/17 10/30/17 04/08/16 01/26/18
Bailey, Amber 04/19/17 04/19/19 B 04/19/17 04/14/17 10/21/16 10/21/16 06/16/16 12/06/19 11/27/18 06/04/18 04/14/17 10/30/17 11/22/13 01/26/18
Bowser, Matthew 04/12/17 04/12/19 B 04/12/17 04/18/17 10/07/16 10/07/16 05/16/16 07/21/19 07/31/18 05/11/18 04/14/17 10/30/17 06/11/15 01/26/18
Brown, Stuart 05/11/17 05/11/19 B 05/11/17 05/11/17 01/11/17 01/11/17 06/28/11 05/09/18 05/11/17 06/28/11 09/08/08 01/26/18
Burns, Anastasia 04/26/18 04/25/20 B 05/16/16 07/01/16 10/21/16 10/21/16 05/16/16 01/25/20 04/25/19 05/08/18 10/30/17 09/15/14 01/26/18
Dlubac, Katherine 03/15/17 03/15/19 B 03/15/17 10/25/17 10/25/17 09/26/16 02/20/15 01/26/18
Emahiser, Parker 04/18/17 04/18/19 B 04/18/17 05/09/17 12/21/17 12/21/17 05/16/16 05/08/17 02/17/13 01/26/18
Ferreira, Gabriela 03/19/18 03/18/20 B 03/19/18 01/04/18 01/04/18 03/26/18 05/10/18 09/18/15 05/03/18
Fisco, Gavin 08/11/16 08/11/18 B 08/11/16 08/11/16 09/26/16 09/26/16 05/18/16 05/17/18 12/12/14 05/04/07 01/26/18
Garvin, Paul 03/10/16 03/10/18 B 03/10/16 09/22/17 09/22/17 08/29/16 12/04/19 01/29/19 10/30/17 06/22/12 01/26/18
Gehring, Megan 06/05/18 06/04/20 B 06/05/18 06/05/18 06/05/18
Hudspeth, Amber 04/08/16 04/08/18 B 04/08/16 04/08/16 11/27/17 11/27/17 06/19/16 10/30/17 01/18/16
Korbines, Kyle 12/01/17 12/01/19 B 12/01/17 10/11/16 10/11/16 12/05/17 12/08/19 12/05/18 05/15/18 10/10/14 01/26/18
Luiten, Russell 04/19/17 04/19/19 B 04/19/17 04/12/17 10/07/16 10/07/16 05/17/16 11/15/19 12/29/18 04/14/17 6/2012? 01/26/18
Oscilia, Margaret 06/01/16 06/01/18 B 06/01/16 06/01/16 09/18/17 09/18/17 06/13/16 11/09/17 11/08/17 05/09/18 10/30/17 09/17/07 01/26/18
Ostrom, Ryan 04/11/17 04/11/19 B 04/11/17 02/12/15 10/07/16 10/07/16 06/06/16 11/15/19 07/31/18 05/07/18 04/14/17 10/30/17 05/09/13 01/26/18
Pehlivan, Yusuf 05/03/17 05/03/19 B 05/13/17 05/03/17 10/19/17 10/19/17 05/04/17 05/02/17 02/02/13 10/17/09 01/26/18
Peters, Greg 06/07/17 06/07/19 B 06/07/19 06/07/17 06/12/17 01/31/20 01/30/19 05/08/18 06/08/17 03/12/17 01/26/18
Rayl, Katie 10/17/17 10/17/19 B 10/17/17 10/17/17 10/10/16 10/10/16 10/26/17 05/08/18 10/26/17 11/19/14 01/26/18
Scott, Ken 01/18/18 01/18/20 B 01/18/18 04/14/17 10/21/16 10/21/16 09/02/16 04/19/19 04/04/19 05/09/18 04/14/17 02/17/05 09/01/95 01/26/18
Taylor, Brenden 04/24/18 04/23/20 B 03/01/18 03/01/18 08/23/16 05/11/17 05/22/18 04/17/09 07/18/06 01/26/18
Turpen, Nate 06/14/17 06/14/19 B 06/14/17 06/14/17 10/24/19 11/21/18 06/13/17 06/09/17 01/26/18
Wishnoff, Benjamin 11/24/15 04/16/16 06/24/16 06/09/15 05/29/07 01/20/17
Yankey, Scott 02/09/17 02/09/19 B 02/09/17 02/09/17 11/27/17 11/27/17 01/06/17 05/08/18 04/09/88 01/26/18
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ATTACHMENT 5 
SAFETY DATA SHEETS 

HEALTH AND SAFETY PLAN 
Data Gaps Work Plan 

Jorgensen Forge Early Action Area 

Farallon PN: 831-038 
   

 
 
 



Monsanto* 
Material Safety Data 

Emergency Phone No. 

POLYCHLORINATED BIPHENYLS (PCBs) 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME: 

Date : 9/2004 

Chemical Family: 
Chemical Name: 
Synonyms: 

POL YCHLORINATED BIPHENYLS (PCBs) 
Aroclor® Series 1016, 1221 , 1232, 1242, 1248, 1254, 1260, 1262, 1268 
Therminol® FR Series 

Chlorinated Hydrocarbons 
Polychlorinated biphenyls 
PCBs, Chlorod iphenyls, Chlorinated biphenyls 

Trade Names/Common Names: 

CHEMTREC 
800-424-9300 

PYRANOL® and INERTEEN® are trade names for commonly used dielectric fluids that may have contained varying 
amounts of PCBs as well as other componen ts including chlorinated benzenes. 

ASKAREL is the generic name for a broad class of fi re resistant synthetic chlorinated hydrocarbons and mixtures used as 
dielectric fluids that commonly contained about 30 - 70% PCBs. Some ASKAREL fluids contained 99% or greater PCBs and 
some contained no PCBs. 

PYDRAUL® was the trade name for hydraulic fluids that, prior to 1972, may have contained varying amounts of PCBs and 
other components including phosphate esters . 

THERMINOL® FR-0, -1 , -2, and -3 were the trade names for heat transfer fluids that, prior to 1972, contained PCBs. 
THERMINOL® flu ids without the FR designation, including current THERMINOL® products, did not and do not contain 
PCBs. 

The product names/trade names are representative of several commonly used Monsanto products {or products formulated 
with Monsanto products). Other trademarked PCB products were marketed by Monsanto and other manufacturers. PCBs 
were also manufactured and sold by several European and Asian companies. Contact the manufacturer of the trademarked 
product, if not in th is listing, to determine if the formulation contained PCBs. 

In 1972, Monsanto restricted sales of PCBs to applications involving on ly closed electrical systems, (transformers and 
capacitors). In 1977, all manufacturing and sales were voluntarily terminated. In 1979, EPA restricted the manufacture, 
processing , use, and distribution of PCBs to specifically exempted and authorized activities . 

FOR CHEMICAL EMERGENCY, SPILL, LEAK, FIRE, EXPOSURE, OR ACCIDENT 
Call CHEMTREC - Day or Night - 800-424-9300 Toll free in the continen tal U.S., Hawaii, Puerto Rico, Canada, Alaska, or 
Virgin Islands. For calls originating elsewhere, call 202-483-7616 (collect calls accepted). 

For additional nonemergency information, call 314-480-1677. 
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2. COMPOSITION/INFORMATION ON INGREDIENTS 

Chemically, commercial PCBs are defined as a series of technical mixtures, consisting of many congeners, that vary 
from mobile, oily liquids to white crystalline solids and hard noncrystalline resins. Technical products vary in 
composition, in the degree of chlorination, and possibly according to batch. 

The mixtures generally used contain an average of 3 atoms of chlorine per molecule (42% chlorine) to 5 atoms of 
chlorine per module (54% chlorine). They were used as components of dielectric fluids in transformers and capacitors . 
Prior to 1972, PCB applications included heat transfer media, hydraulic and other industrial fluids , plasticizers , 
carbonless copy paper, paints, inks, and adhesives. 

Component 

chlorinated biphenyl 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 

CAS No. 

1336-36-3 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
37324-23-5 
11100-14-4 

There are also GAS Numbers for individual PCB congeners and for mixtures of Aroclor® products. 

PCBs are identified as hazardous chemicals under criteria of the OSHA Hazard Communication Standard (29 CFR 
Part 1910.1200). PCBs have been listed in the International Agency for Research on Cancer (!ARC) Monographs 
{1987)-Group 2A and in the National Toxicology Program {NTP) Annual Report on Carcinogens (Tenth) . 

3. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW 

Appearance and Odor: PCB mixtures range in form and color from clear to amber liquids to white crystalline solids . 

WARNING! 

They have a mild, distinctive odor and are not volatile at room temperature. Refer to Section 9 
for details . 

CAUSES EYE IRRITATION 
MAY CAUSE SKIN IRRITATION 

PROCESSING AT ELEVATED TEMPERATURES MAY RELEASE VAPORS OR FUMES WHICH MAY CAUSE 
RESPIRATORY TRACT IRRITATION 

POTENTIAL HEAL TH EFFECTS 

Likely Routes 
of Exposure: 
Eye Contact: 
Skin Contact: 

Inhalation: 

Ingestion : 

Skin contact and inhalation of heated vapors 
Causes moderate irritation based on worker experience. 
Prolonged or repeated contact may result in redness, dry skin and defatting based on human 
experience. A potential exists for developing chloracne. PCBs can be absorbed through intact skin . 
Due to the low volatility of PCBs, exposure to this material in ambient conditions is not expected to 
produce adverse health effects. However, at elevated processing temperatures , PCBs may produce 
a vapor that may cause respiratory tract irritation if inhaled based on human experience. 
No more than slightly toxic based on acute animal toxicity studies. Coughing, choking and shortness 
of breath may occur if liquid material is accidentally drawn into the lungs during swallowing or vomiting . 
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Numerous epidemiological studies of humans. both occupationally exposed and nonworker 
environmentally exposed populations, have not demonstrated any causal relationship between PCB 
exposure and chronic human illnesses such as cancer or neurological or cardiovascular effects . PCBs 
at high dosage can cause skin symptoms; however, these subside upon removal of the exposure 
source. 

Refer to Section 11 for toxicological information. 

4. FIRST AID MEASURES 

IF IN EYES, immediately flush with plenty of water for at least 15 minutes . If easy to do, remove any contact lenses. 
Get medical attention. Remove material from skin and clothing. 

IF ON SKIN , immediately flush the area with plenty of water. Wash skin gently with soap as soon as it is available . 
Get medical attention if irritation persists . 

IF INHALED, remove person to fresh air. If breathing is difficult, get medical attention . 

IF SWALLOWED, do NOT induce vomiting. Rinse mouth with water. Get medical attention . Contact a Poison Control 
Center. NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 

NOTE TO PHYSICIANS: Hot PCBs may cause thermal burn. If electrical equipment arcs between conductors , PCBs 
or other chlorinated hydrocarbon dielectric fluids may decompose lo produce hydrochloric acid (HCI), a respiratory 
irritant. If large amounts are swallowed, gastric lavage may be considered. 

5. FIRE FIGHTING MEASURES 

Flash Point: 284 degrees F (140 degrees C) or higher depending on the chlorination level of the Aroclor product 

Fire Point. 349 degrees F (176 degrees C) or higher depending on the chlorination level of the Aroclor product 

NOTE: Refer to Section 9 for individual flash points and fire points. 

Extinguishing 
Media: Extinguish fire using agent suitable for surrounding fire. Use dry chemical, foam , carbon dioxide or 

water spray. Water may be ineffective. Use water spray to keep fire-exposed containers or 
transformers cool. 

PCBs are fire-resistant compounds . They may decompose to form CO, CO2, HCI , phenolics, aldehydes, and other 
toxic combustion products under severe conditions such as exposure to flame or hot surfaces. 

Dielectric fluids having PCBs and chlorinated benzenes as components have been reported to produce polychlorinated 
dibenzo-p-dioxins (PCDDs) and furans (PCDFs) during fire situations involving electrical equipment. At temperatures in 
the range of 600-650 degrees C in the presence of excess oxygen, PCBs may form polychlorinated dibenzofurans 
(PCDFs). Laboratory studies under similar conditions have demonstrated that PCBs do not produce polychlorinated 
dibenzo-p-dioxins (PCDDs ). 

Federal regulations require all PCB transformers to be registered the U.S. Environmental Protection Agency. 

If a PCB transformer is involved in a fire-related incident, the owner of the transformer may be required to report the 
incident. Consult and follow appropriate federal , state and local regulations. 

Fire Fighting Equipment: Fire fighters and others exposed to products of combustion should wear self-contained 
breathing apparatus. Equipment should be thoroughly decontaminated after use. 
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6. ACCIDENTAL RELEASE MEASURES 

Cleanup and disposal of liqu id PCBs and other PCB items are strictly regulated by the federal government. The regulations 
are found at 40 CFR Part 761. Consult these regulations as well as applicable state and local regulations prior to any 
cleanup or disposal of PCBs, PCB items, or PCB contaminated items. 

If PCBs leak or are spilled , the following steps should be taken immediately: 

All nonessential personnel should leave the leak or spill area. 

The area should be adequately ventilated to prevent the accumulation of vapors. 

The spill/leak should be contained. Loss to sewer systems, navigable waterways , and streams should be prevented . 
Spi lls/leaks should be removed promptly by means of absorptive material, such as sawdust, vermiculite, dry sand, 
clay, dirt or other similar materials, or trapped and removed by pumping or other suitable means (traps, drip-pans, 
trays , etc.). 

Personnel entering the spill or leak area should be furnished with appropriate personal protective equipment and 
clothing as needed. Refer to Section 8 for personal protection equipment and clothing. 

Personnel trained in emergency procedures and protected against attendant hazards should shut off sources of 
PCBs, clean up spills , control and repair leaks, and fight fires in PCB areas. 

Refer to Section 13 for disposal information and Sections 14 and 15 for information regarding reportable quantity, and 
Section 7 for marking information. 

7. HANDLING AND STORAGE 

Care should be taken to prevent entry into the environment through spills , leakage, use vaporization, or disposal of liquid or 
containers. Avoid prolonged breathing of vapors or mists. Avoid contact with eyes or prolonged contact with skin . If skin 
contact occurs, remove by washing with soap and water. Following eye contact, flush with water. In case of spillage onto 
clothing , the clothing should be removed as soon as practical, skin washed , and clothing laundered. Comply with all federal, 
state, and local regulations. 

Federal regulations under the Toxic Substances Control Act require PCBs, PCB items, storage areas, transformer vaults, 
and transport vehicles to be marked (check regulations, 40 CFR 761 , for details). 

CAUTION 
CONTAINS 

PCBs 
[Poly-■d B~yhj 

A co:w.r< R(ft,,'lronmt-l"l(OI ,con1(IIT'IH"t0t'l1 ft"qvlnfl9 

~iOI noncNl1"19 Oncl d1t.p,o,,ol 41'1 occ0tdoncc
....... 1h U S [l'Nit~tol PrOtf!'Ctlon AQ.(11"1('; 
Aequ&i:uJ0111,40Cm 10, f:o, OiJl)OSOI 1"'0tmoi.or, 
(Ot'IIOCt tl'l.llr nieor~t( u ,::. ( PA Oftl(e , 

1 ... CQI e ol ac.c.ldlC'l'l l Of 1pll. i=o I 1011 4rl!'e [/le, 

1J.!i Cooic Cnx:il'd Nononol l'\e,i,an.,.• C~nt .. 
~ -•n-4 -800' 

I""----------~ I CAUTION - I 
I CONTAINS I 
I <Potycnlor!:~!~,ph,e,nyt); I 
I FOR PROPER OISPOSAL INFORMATION I 

CO NTACT U.S. ENVIRONMENTA L 
I PROTECTION AGENCY :i I .._. __________ .....JI 

Storage: The storage of PCB items or equipment (those containing 50 ppm or greater PCBS) and PCB waste is 
strictly regulated by 40 CFR Part 761 . The storage time is limited, the storage area must meet physical 
requirements, and the area must be labeled. 

Avoid contact with eyes . 
Wash thoroughly after handling. 
Avoid breathing processing fumes or vapors. 
Process using adequate ventilation. 
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Eye 
Protection: 

Skin 
Protection: 

Respiratory 
Protection: 

Ventilation : 

Wear chemical splash goggles and have eye baths available where there is significant potential for 
eye contact. 

Wear appropriate protective clothing and chemical resistant gloves to prevent skin contact. Consult 
glove manufacturer to determine the appropriate type glove for a given application. Wear chemical 
goggles, face shield, and chemical resistant clothing such as a rubber apron when splashing is likely. 
Wash immediately if skin is contacted . Remove contaminated clothing promptly and launder before 
reuse. Clean protective equipment before reuse. Provide a safety shower at any location where skin 
contact can occur. Wash thoroughly after handling. 

ATTENTION! Repeated or prolonged skin contact may cause chloracne in some people. 

Avoid breath ing vapor, mist, or dust. Use NIOSH/MSHA approved equipment when airborne 
exposure limits are exceeded. Full facepiece equipment is recommended when airborne exposure 
limits are exceeded and, if used, replaces the need for face shield and/or chemical splash goggles. 
Consult respirator manufacturer to determine the type of equipment for a given application . The 
respirator use limitations specified by NIOSH/MSHA or the manufacturer must be observed. High 
airborne concentrations may require use of self-contained breathing apparatus or supplied air 
respirator. Respiratory protection programs must be in compliance with 29 CFR Part 1910.134. 

ATTENTION! Repeated or prolonged inhalation may cause chloracne in some people. 

Provide natural or mechanical ventilation to control exposure levels below airborne exposure limits (see 
below). If practical , use local mechanical exhaust ventilation at sources of vapor or mist, such as open 
process equipment. 

Airborne Exposure Limits: 

Product: 

Product: 

Chlorodiphenyl (42% chlorine) 

OSHA PEL: 1 mg/m3 8-hour time-weighted average - Skin* 
ACGIH TLV: 1 mg/m3 8-hour time-weighted average - Skin* 

Chlorodiphenyl (54% chlorine) 

OSHA PEL: 0.5 mg/m3 8-hour time-weighted average - Skin* 
ACGIH TLV: 0.5 mg/m3 8-hour time-weighted average - Skin* 

*For Skin notation see Threshold Limit Values for Chemical Substances and Physical Agents & Biological Exposure Indices, 
American Conference of Governmental Industrial Hygienists, 2003. 
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9. PHYSICAL AND CHEM ICAL PROPERTIES 

PROPERTIES OF SELECTED AROCLORS® 
PROPERTY 1016 1221 1232 1242 1248 1254 1260 
Color (APHA) 40 100 100 100 100 100 150 
Physical state mobile oil mobile oil mobile oil mobile oil mobi le oil viscous sticky 

liquid resin 
Stability inert inert inert inert inert inert inert 
Density 11.40 9.85 10.55 11.50 12.04 12.82 13.50 
(lb/qal 25 °C) 
Specific gravity 1.36-1.37 1.18-1.19 1.27-1.28 1.30-1.39 1.40-1.41 1.49-1.50 1.55-
x/15.5°C x-25° x-25° x-25° x-25° x-65° x-65° 1.56 

x-90° 
Distillation 323-356 275-320 290-325 325-366 340-375 365-390 385-420 
range {°C) 
Acidity .010 .014 .014 .015 .010 .010 .014 
mg KOH/g , 
maximum 
Fire point none to 176 238 none to none to none to none to 
(OC) boiling boiling boiling boiling boiling 

point point point point point 

Flash point 170 141-150 152-154 176-180 193-196 none none 
(OC) 
Vapor NA NA 0.005 0.001 0.00037 0.00006 NA 
pressure 
(mm Hg@ 
100°F) 
Viscosity 71-81 38-41 44-51 82-92 185-240 1800- -
(Saybolt Univ. 13-16 3.6-4 .6 5.5-7.7 16-19 42-52 2500 -
Sec.@ 100°F) 390-540 
( centistokes) 

NA-Not Available 

NOTE: These physical data are typical values based on material tested but may vary from sample to sample. Typical 
values should not be construed as a guaranteed analysis of any specific lot or as specifications for the product. 

10. STABILITY AND REACTIVITY 

Stability: PCBs are very stable, fire-res istant compounds . 
Materials to Avoid : None 
Hazardous Decomposition 
Products: PCBs may decompose to form CO, CO2 HCI. phenol ics, aldehydes, and other toxic combustion 

products under severe conditions such as exposure to flame or hot surface . 
Hazardous Polymerization: Does not occur. 

11 . TOXICOLOGICAL INFORMATION 

Data from laboratory studies conducted by Monsanto and from the available scientific literature are summarized below. 
Single exposure (acute) studies indicate: 
Oral - Slightly Toxic (Rat LD50 - 8.65 g/kg for 42% chlorinated; 11.9 g/kg for 54% chlorinated) 
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The liquid products and their vapors are moderately irritating to eye tissues. Animal experiments of varying duration and al 
different air concentrations show that for similar exposure conditions, the 54% chlorinated material produces more liver injury 
than the 42% chlorinated material. 

There are literature reports that PCBs can impair reproductive functions in laboratory monkeys. Literature reports of earlier 
chronic feeding studies of laboratory rodents provided sufficient evidence that Aroclor 1260 could cause liver cancer when 
fed at high doses. Similar experiments with less chlorinated PCB products produced negative or equivocal results. A recent 
literature report of a chronic feeding study of Aroclor 1260, Aroclor 1254, Aroclor 1242, and Aroclor 1016 provided evidence 
that all four mixtures caused cancer in rodent livers. 

The consistent finding in animal studies is that PCBs produce liver injury following prolonged and repeated exposure by any 
route, if the exposure is of sufficient degree and duration. Liver injury is produced first, and by exposures that are less than 
those reported to cause cancer in roden ts. Therefore , exposure by all rou tes should be kept sufficiently low to prevent liver 
injury. 

Numerous epidemiological studies of humans, both occupationally exposed and nonworker environmentally exposed 
populations, have not demonstrated any causal relationship between PCB exposure and chronic human illnesses such as 
cancer or neurological or cardiovascular effects. PCBs at high dosage can cause skin symptoms; however, these subside 
upon removal of the exposure source. 

PCBs have been listed in the International Agency for Research on Cancer (IARC) Monographs (1987)-Group 2A and in the 
National Toxicology Program (NTP) Tenth Annual Report on Carcinogens. 

12. ECOLOGICAL INFORMATION 

Care should be taken to prevent entry of PCBs into the environmen t through spills , leakage, use, vaporization or disposal of 
liquid or solids. PCBs can accumulate in the environment and can adversely affect some an imals and aquatic life. In 
general, PCBs have low solubility in water, are strongly bound to soils and sediments, and are slowly degraded by natural 
processes in the environment. 

13. DISPOSAL CONSIDERATIONS 

The disposal of PCB items or equipment (those containing 50 ppm or greater PCBs) and PCB wastes is strictly regulated by 
40 CFR Part 761 . For example, all wastes and residues containing PCBs (wiping cloths, absorbent material, used 
disposable protective gloves and clothing , etc.) should be collected, placed in proper containers , marked and disposed of in 
the manner prescribed by EPA regulations (40 CFR Part 761) and applicable state and local regulations. 

14. TRANSPORT INFORMATION 

The data provided in this section are for information only. Please apply the appropriate regulations to properly classify a 
shipment for transportation. 

DOT Classification: 

DOT Label : 

DOT Label: 
DOT Reportable Quantity: 
IMO Classification : 

IATA/ICAO 
Classification : 

IF WEIGHT OF PCBs TO BE SHIPPED IS OVER ONE POUND, THE FOLLOWING 
CLASSIFICATION AND LABEL APPLY. 
LIQUID: Environmentally Hazardous Substance, liquid , n.o.s. (Contains PCB), 

9, UN 3082, Ill 
SOLID: Environmental ly Hazardous Substance, solid, n.o.s . (Contains PCB), 

9, UN 3077, Ill 
Class 9 
One pound 
Polychlorinated Biphenyls, I MO Class 9, UN 2315, II 
IMO Page 9034, EMS 6.1-02 

Polychlorinated Biphenyls, 9, UN2315,II 
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15. REGULATORY INFORMATION 

For regulatory purposes, under the Toxic Substances Control Act, the term "PCBs" refers to a chemical substance limited to 
the biphenyl molecule that has been chlorinated to varying degrees or any combination of substances which contain such a 
substance {40 CFR Part 761 ). 

TSCA Inventory: not listed. 

Hazard Categories Under Criteria of SARA Title Ill Rules (40 CFR Part 370): Immediate, Delayed. 
SARA Section 313 Toxic Chemical(s): Listed-1993 (De Minimis concentration 0.1%.) 

Reportable Quantity (RQ) under DOT (49 CFR), CERCLA Regulations and TSCA (40 CFR Part 761 }: 1 lb. (polychlorinated 
biphenyls) PCBs. 

Release of more than 1 (one) pound of PCBs to the environment requires notification to the National Response Center 
(800-424-8802 or 202-426-2675). 

Various state and local regulations may require immediate reporting of PCB spills and may also define spill cleanup levels. 
Consult your attorney or appropriate regulatory officials for information relating to spill reporting and spill cleanup. 

16. OTHER INFORMATION 

Reason for revision: Contact information change. Supersedes MSDS dated 7/99. 

Therminol® is a registered trademark of Solutia Inc. 
Aroclor® and Pydraul® were registered trademarks of Monsanto Company 

Pyranol®is a registered trademark of General Electric Company 
lnerteen® is a registered trademark of Westinghouse Electric Corporation 

FOR ADDITIONAL NONEMERGENCY INFORMATION, CONTACT: 

Robert G. Kaley, II , Ph.D. 
200 S. Hanley Road 

Suite 300 
St. Louis, MO 63105 

314-480-1677 

• The former Monsanto Company. now known as Pharmacia Corporation. ceased manufacturing PCBs in 1977. This MSDS is provided as a convenience 
to former customers and users. 

Although the information and recommendations set forth herein (hereinafter "Information"") are presented in good faith and believed to be correct as of the 
date hereof, Pharmacia makes no representations as to the completeness or accuracy thereof. Information is supplied upon the condition that the persons 
receiving same will make their own determination as to its suitability for their purposes prior to use. In no event will Pharmacia be responsible for damages 
of any nature whatsoever resulting from the use of or reliance upon Information. NO REPRESENTATIONS OR WARRANTIES. EITHER EXPRESS OR 
IMPLIED, OF MERCHANTABIU"TY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT 
TO INFORMATION OR THE PRODUCT TO WHICH INFORMATION REFERS. 
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Material Safety Data Sheet
Arsenic MSDS

Section 1: Chemical Product and Company Identification

Product Name: Arsenic

Catalog Codes: SLA1006

CAS#: 7440-38-2

RTECS: CG0525000

TSCA: TSCA 8(b) inventory: Arsenic

CI#: Not applicable.

Synonym:  

Chemical Name: Arsenic

Chemical Formula: As

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Arsenic 7440-38-2 100

Toxicological Data on Ingredients: Arsenic: ORAL (LD50): Acute: 763 mg/kg [Rat]. 145 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant), of eye contact (irritant).

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to kidneys,
lungs, the nervous system, mucous membranes. Repeated or prolonged exposure to the substance can produce target organs
damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Science Lab .com 
Chemicals & Laboratory Equipment 

http://www.sciencelab.com/
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Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Flammable in presence of open flames and sparks, of heat, of oxidizing
materials.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:
Material in powder form, capable of creating a dust explosion. When heated to decomposition it emits highly toxic fumes.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate
the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. Wear suitable
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protective clothing. In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice
immediately and show the container or the label. Keep away from incompatibles such as oxidizing agents, acids, moisture.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.01 from ACGIH (TLV) [United States] [1995] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Lustrous solid.)

Odor: Not available.

Taste: Not available.

Molecular Weight: 74.92 g/mole

Color: Silvery.

pH (1% soln/water): Not applicable.

Boiling Point: Not available.

Melting Point: Sublimation temperature: 615°C (1139°F)

Critical Temperature: Not available.

Specific Gravity: 5.72 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Insoluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
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Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Reactive with oxidizing agents, acids, moisture.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 145 mg/kg [Mouse].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH. Causes damage to the following organs:
kidneys, lungs, the nervous system, mucous membranes.

Other Toxic Effects on Humans:
Very hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the original product.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Arsenic UNNA: UN1558 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information
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Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Arsenic California prop. 65: This
product contains the following ingredients for which the State of California has found to cause cancer which would require a
warning under the statute: Arsenic Pennsylvania RTK: Arsenic Massachusetts RTK: Arsenic TSCA 8(b) inventory: Arsenic

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS D-2A: Material causing other toxic
effects (VERY TOXIC).

DSCL (EEC):
R22- Harmful if swallowed. R45- May cause cancer.

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 1

Reactivity: 2

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 1

Reactivity: 2

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References:
-Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -Liste des produits
purs tératogènes, mutagènes, cancérogènes. Répertoire toxicologique de la Commission de la Santé et de la Sécurité du
Travail du Québec. -Material safety data sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec.
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -The Sigma-Aldrich
Library of Chemical Safety Data, Edition II. -Guide de la loi et du règlement sur le transport des marchandises dangeureuses
au canada. Centre de conformité internatinal Ltée. 1986.

Other Special Considerations: Not available.

Created: 10/09/2005 04:16 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Cadmium MSDS

Section 1: Chemical Product and Company Identification

Product Name: Cadmium

Catalog Codes: SLC3484, SLC5272, SLC2482

CAS#: 7440-43-9

RTECS: EU9800000

TSCA: TSCA 8(b) inventory: Cadmium

CI#: Not applicable.

Synonym:  

Chemical Name: Cadmium

Chemical Formula: Cd

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Cadmium 7440-43-9 100

Toxicological Data on Ingredients: Cadmium: ORAL (LD50): Acute: 2330 mg/kg [Rat.]. 890 mg/kg [Mouse]. DUST (LC50):
Acute: 50 ppm 4 hour(s) [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, sensitizer), of eye contact
(irritant). Severe over-exposure can result in death.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A2 (Suspected for human.) by ACGIH, 2 (Reasonably anticipated.) by NTP.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, lungs, liver. Repeated or prolonged exposure to the substance can produce
target organs damage. Repeated exposure to an highly toxic material may produce general deterioration of health by an
accumulation in one or many human organs.

Section 4: First Aid Measures

Science Lab .com 
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Eye Contact: No known effect on eye contact, rinse with water for a few minutes.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact: Not available.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: 570°C (1058°F)

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances:
Non-flammable in presence of open flames and sparks, of heat, of oxidizing materials, of reducing materials, of combustible
materials, of moisture.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:
Material in powder form, capable of creating a dust explosion. When heated to decomposition it emits toxic fumes.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
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Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. Wear suitable
protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice
immediately and show the container or the label. Keep away from incompatibles such as oxidizing agents.

Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Highly toxic or infectious materials should be stored in a separate locked safety storage cabinet or
room.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.01 (ppm) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Lustrous solid.)

Odor: Not available.

Taste: Not available.

Molecular Weight: 112.4 g/mole

Color: Silvery.

pH (1% soln/water): Not applicable.

Boiling Point: 765°C (1409°F)

Melting Point: 320.9°C (609.6°F)

Critical Temperature: Not available.

Specific Gravity: 8.64 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.
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Solubility: Insoluble in cold water, hot water, methanol, diethyl ether, n-octanol.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Not considered to be corrosive for metals and glass.

Special Remarks on Reactivity: Reacts violently with potassium.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 890 mg/kg [Mouse]. Acute toxicity of the dust (LC50): 229.9 mg/m3 4 hour(s) [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A2 (Suspected for human.) by ACGIH, 2 (Reasonably anticipated.) by NTP. The
substance is toxic to kidneys, lungs, liver.

Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, sensitizer).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: An allergen. 0047 Animal: embryotoxic, passes through the placental
barrier.

Special Remarks on other Toxic Effects on Humans: May cause allergic reactions, exzema and/or dehydration of the skin.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the original product.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information
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DOT Classification:

Identification:

Special Provisions for Transport:

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Cadmium California prop. 65: This
product contains the following ingredients for which the State of California has found to cause cancer which would require
a warning under the statute: Cadmium Pennsylvania RTK: Cadmium Massachusetts RTK: Cadmium TSCA 8(b) inventory:
Cadmium SARA 313 toxic chemical notification and release reporting: Cadmium CERCLA: Hazardous substances.: Cadmium

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS D-2A: Material causing other toxic
effects (VERY TOXIC).

DSCL (EEC):
R26- Very toxic by inhalation. R45- May cause cancer.

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 1

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References:
-Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -Liste des produits
purs tératogènes, mutagènes, cancérogènes. Répertoire toxicologique de la Commission de la Santé et de la Sécurité du
Travail du Québec. -Material safety data sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec.
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -The Sigma-Aldrich
Library of Chemical Safety Data, Edition II. -Guide de la loi et du règlement sur le transport des marchandises dangeureuses
au canada. Centre de conformité internatinal Ltée. 1986.

Other Special Considerations: Not available.

Created: 10/09/2005 04:29 PM
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Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Chromium MSDS

Section 1: Chemical Product and Company Identification

Product Name: Chromium

Catalog Codes: SLC4711, SLC3709

CAS#: 7440-47-3

RTECS: GB4200000

TSCA: TSCA 8(b) inventory: Chromium

CI#: Not applicable.

Synonym:   Chromium metal; Chrome; Chromium Metal
Chips 2" and finer

Chemical Name: Chromium

Chemical Formula: Cr

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Chromium 7440-47-3 100

Toxicological Data on Ingredients: Chromium LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of inhalation. Slightly hazardous in case of ingestion.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance may be toxic to kidneys, lungs, liver, upper respiratory tract. Repeated or prolonged exposure to the
substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

Science Lab .com 
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: 580°C (1076°F)

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:
Moderate fire hazard when it is in the form of a dust (powder) and burns rapidly when heated in flame. Chromium is attacked
vigorously by fused potassium chlorate producing vivid incandescence. Pyrophoric chromium unites with nitric oxide with
incandescence. Incandescent reaction with nitrogen oxide or sulfur dioxide.

Special Remarks on Explosion Hazards:
Powdered Chromium metal +fused ammonium nitrate may react violently or explosively. Powdered Chromium will explode
spontaneously in air.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.
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Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory equipment. If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away
from incompatibles such as oxidizing agents, acids, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.5 (mg/m3) from ACGIH (TLV) [United States] TWA: 1 (mg/m3) from OSHA (PEL) [United States] TWA: 0.5 (mg/m3)
from NIOSH [United States] TWA: 0.5 (mg/m3) [United Kingdom (UK)] TWA: 0.5 (mg/m3) [Canada]Consult local authorities for
acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Metal solid.)

Odor: Odorless.

Taste: Not available.

Molecular Weight: 52 g/mole

Color: Silver-white to Grey.

pH (1% soln/water): Not applicable.

Boiling Point: 2642°C (4787.6°F)

Melting Point: 1900°C (3452°F) +/- !0 deg. C

Critical Temperature: Not available.

Specific Gravity: 7.14 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.
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Dispersion Properties: Not available.

Solubility:
Insoluble in cold water, hot water. Soluble in acids (except Nitric), and strong alkalies.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, acids, alkalis.

Corrosivity: Not available.

Special Remarks on Reactivity:
Incompatible with molten Lithium at 180 deg. C, hydrogen peroxide, hydrochloric acid, sulfuric acid, most caustic alkalies and
alkali carbonates, potassium chlorate, sulfur dioxide, nitrogen oxide, bromine pentafluoride. It may react violently or ignite with
bromine pentafluoride. Chromium is rapidly attacked by fused sodium hydroxide + potassium nitrate. Potentially hazardous
incompatibility with strong oxidizers.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
May cause damage to the following organs: kidneys, lungs, liver, upper respiratory tract.

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of ingestion.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
May cause cancer based on animal data. There is no evidence that exposure to trivalent chromium causes cancer in man.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: May cause skin irritation. Eyes: May cause mechanical eye irritation. Inhalation: May cause
irritation of the respiratory tract and mucous membranes of the respiratory tract. Ingestion: May cause gastrointestinal tract
irritation with nausea, vomiting, diarrhea. Chronic Potential Health Effects: Inhalation: The effects of chronic exposure include
irritation , sneezing, reddness of the throat, bronchospasm, asthma, cough, polyps, chronic inflammation, emphysema, chronic
bronchitis, pharyngitis, bronchopneumonia, pneumoconoisis. Effects on the nose from chronic chromium exposure include
irritation, ulceration, and perforation of the nasal septum. Inflammation and ulceration of the larynx may also occur. Ingestion
or Inhalation: Chronic exposure may cause liver and kidney damage.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.
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Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).

Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:
Connecticut hazardous material survey.: Chromium Illinois toxic substances disclosure to employee act: Chromium Illinois
chemical safety act: Chromium New York release reporting list: Chromium Rhode Island RTK hazardous substances:
Chromium Pennsylvania RTK: Chromium Minnesota: Chromium Michigan critical material: Chromium Massachusetts
RTK: Chromium Massachusetts spill list: Chromium New Jersey: Chromium New Jersey spill list: Chromium Louisiana spill
reporting: Chromium California Director's List of Hazardous Substances: Chromium TSCA 8(b) inventory: Chromium SARA
313 toxic chemical notification and release reporting: Chromium CERCLA: Hazardous substances.: Chromium: 5000 lbs.
(2268 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC):
R40- Limited evidence of carcinogenic effect S36/37/39- Wear suitable protective clothing, gloves and eye/face protection.
S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible).

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 1

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 1

Reactivity: 0

Specific hazard:
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Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:16 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Copper MSDS

Section 1: Chemical Product and Company Identification

Product Name: Copper

Catalog Codes: SLC4939, SLC2152, SLC3943, SLC1150,
SLC2941, SLC4729, SLC1936, SLC3727, SLC5515

CAS#: 7440-50-8

RTECS: GL5325000

TSCA: TSCA 8(b) inventory: Copper

CI#: Not available.

Synonym:  

Chemical Name: Not available.

Chemical Formula: Cu

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Copper 7440-50-8 100

Toxicological Data on Ingredients: Copper LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of ingestion. Hazardous in case of eye contact (irritant), of inhalation. Slightly hazardous in case of
skin contact (irritant).

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, mucous membranes. Repeated or prolonged
exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.

Science Lab .com 
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Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact: Not available.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation: Not available.

Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under a
fume hood. Ground all equipment containing material. Do not breathe dust. Avoid contact with eyes Wear suitable protective
clothing In case of insufficient ventilation, wear suitable respiratory equipment If you feel unwell, seek medical attention and
show the label when possible.
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Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Combustible materials should be stored away from extreme heat and away from strong oxidizing
agents.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 1 (mg/m3) from ACGIH [1990] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid.

Odor: Not available.

Taste: Not available.

Molecular Weight: 63.54 g/mole

Color: Not available.

pH (1% soln/water): Not applicable.

Boiling Point: 2595°C (4703°F)

Melting Point: 1083°C (1981.4°F)

Critical Temperature: Not available.

Specific Gravity: 8.94 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Insoluble in cold water.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans: The substance is toxic to lungs, mucous membranes.

Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of inhalation. Slightly hazardous in case of skin contact (irritant).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Human: passes through the placenta, excreted in maternal milk.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the original product.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).

Identification: Not applicable.

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information
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Federal and State Regulations:
Pennsylvania RTK: Copper Massachusetts RTK: Copper TSCA 8(b) inventory: Copper CERCLA: Hazardous substances.:
Copper

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada): CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC): R36- Irritating to eyes.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 1

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 04:58 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Lead MSDS

Section 1: Chemical Product and Company Identification

Product Name: Lead

Catalog Codes: SLL1291, SLL1669, SLL1081, SLL1459,
SLL1834

CAS#: 7439-92-1

RTECS: OF7525000

TSCA: TSCA 8(b) inventory: Lead

CI#: Not available.

Synonym:   Lead Metal, granular; Lead Metal, foil; Lead
Metal, sheet; Lead Metal, shot

Chemical Name: Lead

Chemical Formula: Pb

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Lead 7439-92-1 100

Toxicological Data on Ingredients: Lead LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of
inhalation.

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (permeator). CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by
ACGIH, 2B (Possible for human.) by IARC. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to blood, kidneys, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

Science Lab .com 
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Non-flammable in presence of open flames and sparks, of shocks, of
heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: When heated to decomposition it emits highly toxic fumes of lead.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate
the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. Wear suitable
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protective clothing. If ingested, seek medical advice immediately and show the container or the label. Keep away from
incompatibles such as oxidizing agents.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.05 (mg/m3) from ACGIH (TLV) [United States] TWA: 0.05 (mg/m3) from OSHA (PEL) [United States] TWA: 0.03 (mg/
m3) from NIOSH [United States] TWA: 0.05 (mg/m3) [Canada]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Metal solid.)

Odor: Not available.

Taste: Not available.

Molecular Weight: 207.21 g/mole

Color: Bluish-white. Silvery. Gray

pH (1% soln/water): Not applicable.

Boiling Point: 1740°C (3164°F)

Melting Point: 327.43°C (621.4°F)

Critical Temperature: Not available.

Specific Gravity: 11.3 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Insoluble in cold water.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, excess heat

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Can react vigorously with oxidizing materials. Incompatible with sodium carbide, chlorine trifluoride, trioxane + hydrogen
peroxide, ammonium nitrate, sodium azide, disodium acetylide, sodium acetylide, hot concentrated nitric acid, hot
concentrated hydrochloric acid, hot concentrated sulfuric acid, zirconium.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by IARC. May cause
damage to the following organs: blood, kidneys, central nervous system (CNS).

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:
Acute Potential: Skin: Lead metal granules or dust: May cause skin irritation by mechanical action. Lead metal foil, shot or
sheets: Not likely to cause skin irritation Eyes: Lead metal granules or dust: Can irritate eyes by mechanical action. Lead
metal foil, shot or sheets: No hazard. Will not cause eye irritation. Inhalation: In an industrial setting, exposure to lead mainly
occurs from inhalation of dust or fumes. Lead dust or fumes: Can irritate the upper respiratory tract (nose, throat) as well as
the bronchi and lungsby mechanical action. Lead dust can be absorbed through the respiratory system. However, inhaled
lead does not accumulate in the lungs. All of an inhaled dose is eventually abssorbed or transferred to the gastrointestinal
tract. Inhalation effects of exposure to fumes or dust of inorganic lead may not develop quickly. Symptoms may include
metallic taste, chest pain, decreased physical fitness, fatigue, sleep disturbance, headache, irritability, reduces memory,
mood and personality changes, aching bones and muscles, constipation, abdominal pains, decreasing appetite. Inhalation
of large amounts may lead to ataxia, deliriuim, convulsions/seizures, coma, and death. Lead metal foil, shot, or sheets:
Not an inhalation hazard unless metal is heated. If metal is heated, fumes will be released. Inhalation of these fumes may
cause "fume metal fever", which is characterized by flu-like symptoms. Symptoms may include metallic taste, fever, nausea,
vomiting, chills, cough, weakness, chest pain, generalized muscle pain/aches, and increased white blood cell count. Ingestion:
Lead metal granules or dust: The symptoms of lead poisoning include abdominal pain or cramps (lead cholic), spasms,
nausea, vomiting, headache, muscle weakness, hallucinations, distorted perceptions, "lead line" on the gums, metallic taste,
loss of appetite, insomnia, dizziness and other symptoms similar to that of inhalation. Acute poisoning may result in high
lead levels in the blood and urine, shock, coma and death in extreme cases. Lead metal foil, shot or sheets: Not an ingestion
hazard for usual industrial handling.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.
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Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).

Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Lead California prop. 65: This
product contains the following ingredients for which the State of California has found to cause reproductive harm (female)
which would require a warning under the statute: Lead California prop. 65: This product contains the following ingredients for
which the State of California has found to cause reproductive harm (male) which would require a warning under the statute:
Lead California prop. 65 (no significant risk level): Lead: 0.0005 mg/day (value) California prop. 65: This product contains the
following ingredients for which the State of California has found to cause birth defects which would require a warning under
the statute: Lead California prop. 65: This product contains the following ingredients for which the State of California has found
to cause cancer which would require a warning under the statute: Lead Connecticut hazardous material survey.: Lead Illinois
toxic substances disclosure to employee act: Lead Illinois chemical safety act: Lead New York release reporting list: Lead
Rhode Island RTK hazardous substances: Lead Pennsylvania RTK: Lead

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC):
R20/22- Harmful by inhalation and if swallowed. R33- Danger of cumulative effects. R61- May cause harm to the unborn child.
R62- Possible risk of impaired fertility. S36/37- Wear suitable protective clothing and gloves. S44- If you feel unwell, seek
medical advice (show the label when possible). S53- Avoid exposure - obtain special instructions before use.

HMIS (U.S.A.):

Health Hazard: 1

Fire Hazard: 0

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 1
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Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:21 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Silver MSDS

Section 1: Chemical Product and Company Identification

Product Name: Silver

Catalog Codes: SLS4222, SLS2005, SLS3427, SLS1210,
SLS2632, SLS4054, SLS1837

CAS#: 7440-22-4

RTECS: VW3500000

TSCA: TSCA 8(b) inventory: Silver

CI#: Not applicable.

Synonym:  

Chemical Formula: Ag

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Silver 7440-22-4 100

Toxicological Data on Ingredients: Silver: ORAL (LD50): Acute: 100 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of ingestion, of inhalation. Severe over-exposure can result in death.
Inflammation of the eye is characterized by redness, watering, and itching.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not
available. DEVELOPMENTAL TOXICITY: Not available. Repeated exposure to an highly toxic material may produce general
deterioration of health by an accumulation in one or many human organs.

Section 4: First Aid Measures

Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.

Skin Contact: No known effect on skin contact, rinse with water for a few minutes.

Science Lab .com 
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Serious Skin Contact: Not available.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. Avoid contact with
eyes In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and
show the container or the label.

Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Highly toxic or infectious materials should be stored in a separate locked safety storage cabinet or
room.
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Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Splash goggles. Lab coat.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Boots. Gloves. Suggested protective clothing might not be sufficient; consult a specialist BEFORE
handling this product.

Exposure Limits:
TWA: 0.01 (mg/m3) from OSHA (PEL) TWA: 0.01 (mg/m3) from OSHA NIOSH Australia: TWA: 0.1 (mg/m3)Consult local
authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Solid metallic powder. Metal solid.)

Odor: Not available.

Taste: Not available.

Molecular Weight: 107.87 g/mole

Color: Not available.

pH (1% soln/water): Not applicable.

Boiling Point: 2212°C (4013.6°F)

Melting Point: 961°C (1761.8°F)

Critical Temperature: Not available.

Specific Gravity: 10.4 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Is not dispersed in cold water, hot water.

Solubility: Insoluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.
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Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 100 mg/kg [Mouse].

Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans: Very hazardous in case of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the original product.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification:

Identification:

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Rhode Island RTK hazardous substances: Silver Pennsylvania RTK: Silver Minnesota: Silver Massachusetts RTK: Silver New
Jersey: Silver TSCA 8(b) inventory: Silver TSCA 8(a) PAIR: Silver TSCA 8(d) H and S data reporting: Silver SARA 313 toxic
chemical notification and release reporting: Silver: 1% CERCLA: Hazardous substances.: Silver: 1000 lbs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.
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Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).

DSCL (EEC): R41- Risk of serious damage to eyes.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 1

Reactivity: 0

Personal Protection: j

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Not applicable. Lab coat. Wear appropriate respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:26 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Zinc, Metal Powder or Dust MSDS

Section 1: Chemical Product and Company Identification

Product Name: Zinc, Metal Powder or Dust

Catalog Codes: SLZ1231, SLZ1066

CAS#: 7440-66-6

RTECS: ZG8600000

TSCA: TSCA 8(b) inventory: Zinc, Metal Powder or Dust

CI#: Not applicable.

Synonym:   Zinc Metal, Dust, 325 Mesh Reagent; Zinc
Metal, Powder, 200 Mesh

Chemical Name: Zinc Metal

Chemical Formula: Zn

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Zinc, Metal Powder or Dust 7440-66-6 100

Toxicological Data on Ingredients: Zinc, Metal Powder or Dust LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of
inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. Repeated or prolonged exposure is not known to aggravate medical condition.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Science Lab .com 
Chemicals & Laboratory Equipment 

http://www.sciencelab.com/
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Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. Seek
medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 460°C (860°F)

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Flammable in presence of oxidizing materials, of acids.
Slightly flammable to flammable in presence of moisture. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive in presence of moisture.

Fire Fighting Media and Instructions:
Flammable solid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog. Cool containing vessels
with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards:
Zinc dust ignites in contact with liquid seleninyl bromide. Zinc powder and carbon disulfide react with incandescence. Warm
Zinc powder incandesces with fluorine. A mixture of zinc powder dust with ammonium nitrate or mixed nitrate and chloride
ignites when moistened. Zinc + NaOH causes ignition. Oxidation of zinc by potassium proceeds with incandescence.
Residues from zinc dust /acetic acid reduction operations may ignite after long delay if discarded into waste bins with paper.
Incandescent reaction when Zinc and Arsenic or Tellurium, or Selenium are combined. When hydrazine mononitrate is heated
in contact with zinc, a flamming decomposition occurs at temperatures a little above its melting point. Contact with acids
and alkali hydroxides (sodium hydroxide, postasium hydroxide, calcium hydroxide, etc.) results in evolution of hydrogen with
sufficient heat of reaction to ignite the hydrogen gas. Reactive with water and may produce flammable gases on contact with
water. May ignite on contact with water or moist air.

Special Remarks on Explosion Hazards:
Material in powder form, capable of creating a dust explosion when mixed with air. Hydroxylamine is reduced when heated
with zinc dust. Sometimes the mixture merely ignites, other times it explodes. Zinc powder reacts explosively when heated
with Manganese Chloride. Powdered Zinc can decompose performic acid violently, causing an explosion if heated. Interaction
on heating powdered zinc and sulfur is considered to be too violent.

Section 6: Accidental Release Measures
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Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Flammable solid that, in contact with water, emits flammable gases. Stop leak if without risk. Do not get water inside container.
Do not touch spilled material. Cover with dry earth, sand or other non-combustible material. Prevent entry into sewers,
basements or confined areas; dike if needed. Eliminate all ignition sources. Call for assistance on disposal.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not breathe dust.
Keep away from incompatibles such as oxidizing agents, acids, alkalis, moisture.

Storage:
MOISTURE SENSITIVE. Keep container tightly closed. Keep container in a cool, well-ventilated area. Keep from any possible
contact with water. Do not allow water to get into container because of violent reaction. Do not store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Powdered solid. Metal solid.)

Odor: Odorless.

Taste: Tasteless.

Molecular Weight: 65.39 g/mole

Color: Bluish-white. Grey.

pH (1% soln/water): Not applicable.

Boiling Point: 907°C (1664.6°F)

Melting Point: 419°C (786.2°F)

Critical Temperature: Not available.

Specific Gravity: 7.14 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.
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Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Insoluble in cold water, hot water, methanol, diethyl ether, n-octanol, acetone.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, excess dust generation, ingnition sources, moisture, incompatible materials

Incompatibility with various substances:
Reactive with oxidizing agents, acids, alkalis. Slightly reactive to reactive with moisture. The product reacts violently with water
to emit flammable but non toxic gases.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
MOISTURE SENSITIVE. Incompatible with acids, halogenated hydrocarbons, NH4NO3, barium oxide, Ba(NO3)2, Cadmium,
CS2, chlorates, Cl2, CrO3, F2, Hydroxylamine, Pb(N3)2, MnCl2, HNO3, performic acid, KClO3, KNO3, N2O2, Selenium,
NaClO3, Na2O2, Sulfur, Te, water, (NH4)2S, As2O3, CS2, CaCl2, chlorinated rubber, catalytic metals, halocarbons, o-
nitroanisole, nitrobenzene, nonmetals, oxidants, paint primer base, pentacarbonoyliron, transition metal halides. seleninyl
bromide, HCl, H2SO4, (Mg +Ba(NO3)2 +BaO2), (ethyl acetoacetate +tribromoneopentyl alcohol. Contact with Alkali
Hydroxides(Sodium Hydroxide, Potassium Hydroxide, Calcium Hydroxide, etc) results in evolution of hydrogen. Ammonium
nitrate + zinc + water causes a violent reaction with evolution of steam and zinc oxide. A violent reaction or flamming is likely in
the reaction of chromic anhydride and zinc dust. May react vigorously or explosive with water

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: May cause skin irritation. Dermal exposure to zinc may produce leg pains, fatigue,
anorexia, and weight loss. Eyes: May cause eye irritation. Ingestion: May be harmul if swallowed. May cause digestive tract
irritation with tightness in throat, nausea, vomiting, diarrhea, malaise, loss of appettite, abdominal pain. fever, and chills.
May affect behavior/central nervous system and autonomic nervous system with ataxia, lethargy, staggering gait, mild
derrangement in cerebellar function, lightheadness, dizzness, irritability, muscular stiffness, and pain. May also affect blood.
Inhalation: Inhalation of zinc dust or fumes may cause respiratory tract and mucous membrane irritation with cough and chest
pain. It can also cause "metal fume fever", a flu-like condition characterized appearance of chills, headached fever, maliase,
fatigue, sweating, extreme thirst, aches in the legs and chest, and difficulty in breathing. A sweet taste may also be be present
in metal fume fever, as well as a dry throat, aches, nausea, and vomiting, and pale grey cyanosis.
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Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification:
CLASS 4.2: Spontaneously combustible substance. CLASS 4.3: Dangerous when wet material.

Identification: : Zinc Dust/Powder UNNA: 1436 PG: I

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause birth
defects which would require a warning under the statute: No products were found. California prop. 65: This product contains
the following ingredients for which the State of California has found to cause cancer which would require a warning under the
statute: No products were found. Connecticut hazardous material survey.: Zinc, Metal Powder or Dust Illinois toxic substances
disclosure to employee act: Zinc, Metal Powder or Dust Illinois chemical safety act: Zinc, Metal Powder or Dust New York
release reporting list: Zinc, Metal Powder or Dust Rhode Island RTK hazardous substances: Zinc, Metal Powder or Dust
Pennsylvania RTK: Zinc, Metal Powder or Dust Florida: Zinc, Metal Powder or Dust Michigan critical material: Zinc, Metal
Powder or Dust Massachusetts RTK: Zinc, Metal Powder or Dust New Jersey: Zinc, Metal Powder or Dust New Jersey spill
list: Zinc, Metal Powder or Dust Louisiana spill reporting: Zinc, Metal Powder or Dust California Director's List of Hazardous
Substances: Zinc, Metal Powder or Dust TSCA 8(b) inventory: Zinc, Metal Powder or Dust TSCA 8(a) IUR: Zinc, Metal
Powder or Dust SARA 313 toxic chemical notification and release reporting: Zinc, Metal Powder or Dust CERCLA: Hazardous
substances.: Zinc, Metal Powder or Dust: 1000 lbs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): CLASS B-6: Reactive and very flammable material.

DSCL (EEC):
R15- Contact with water liberates extremely flammable gases. R17- Spontaneously flammable in air. S7/8- Keep container
tightly closed and dry. S43- In case of fire, use [***]

HMIS (U.S.A.):

Health Hazard: 1

Fire Hazard: 3
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Reactivity: 1

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 0

Flammability: 3

Reactivity: 1

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 12:18 AM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Prepared to U.S. OSHA, CMA, ANSI, Canadian WHMIS, Australian WorkSafe, Japanese Industrial Standard JIS Z 7250:2000, and European Union REACH Regulations 

 
SECTION 1 - PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME:  LIQUINOX® 
CHEMICAL FAMILY NAME: Detergent.
PRODUCT USE: Critical-cleaning detergent for laboratory, healthcare and industrial applications 
U.N. NUMBER: Not Applicable 
U.N. DANGEROUS GOODS CLASS: Non-Regulated Material 
SUPPLIER/MANUFACTURER'S NAME:  Alconox, Inc. 
ADDRESS:  30 Glenn St., Suite 309, White Plains, NY 10603. USA 
EMERGENCY PHONE:  TOLL-FREE in USA/Canada 800-255-3924 
 International calls 813-248-0585 
BUSINESS PHONE: 914-948-4040 
DATE OF PREPARATION: May 2011 
DATE OF LAST REVISION: February 2008 

SECTION 2 - HAZARDS IDENTIFICATION 
 

EMERGENCY OVERVIEW: This product is a pale yellow liquid no odor. Exposure can be irritating to eyes, respiratory system 
and skin. It is a non-flammable liquid. The Environmental effects of this product have not been investigated. 

US DOT SYMBOLS CANADA (WHMIS) SYMBOLS EUROPEAN and (GHS) Hazard Symbols 
 
 

Non-Regulated 

 
 

Not Controlled 

 
 

None 
 

Signal Word: Caution! 
EU LABELING AND CLASSIFICATION: 

Classification of the substance or mixture according to Regulation (EC) No1272/2008 Annex 1  
EC# 231-791-2 This substance is not classified in the Annex I of Directive 67/548/EEC 
EC# 268-356-1 This substance is not classified in the Annex I of Directive 67/548/EEC 
CAS# 84133-50-6 Not Listed in EU Chemical Inventory 
EC# 232-483-0 This substance is not classified in the Annex I of Directive 67/548/EEC 
EC# 215-090-9 This substance is not classified in the Annex I of Directive 67/548/EEC 
EC# 241-543-5 This substance is not classified in the Annex I of Directive 67/548/EEC 
 
 
GHS Hazard Classification(s): 

None 
 

Hazard Statement(s): Precautionary Statement(s): 
None 
 
 
 

P264: Wash hands thoroughly after handling 
P271: Use only in well ventilated area. 
 

 

Hazard Symbol(s): 
Not Classified 

'VAlcONOX 

I I 
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Risk Phrases:  
None 

 
Safety Phrases:  

S24/25: Avoid contact with skin and eyes 

HEALTH HAZARDS OR RISKS FROM EXPOSURE: 
ACUTE: Exposure to this product may cause irritation of the eyes, respiratory system and skin. Ingestion may cause gastrointestinal 

irritation including pain, vomiting or diarrhea.  

CHRONIC: This product contains an ingredient which may be corrosive. 

TARGET ORGANS:  ACUTE:  Eye, respiratory System, Skin CHRONIC: None Known 
SECTION 3 - COMPOSITION and INFORMATION ON INGREDIENTS 

 

HAZARDOUS INGREDIENTS: CAS # EINECS # ICSC # WT % HAZARD CLASSIFICATION; 
RISK PHRASES 

Water 7732-18-5 231-791-2 Not Listed 40 – 60% HAZARD CLASSIFICATION: None 
RISK PHRASES: None 

Sodium (C10 – C16) 
Alkylbenzene Sulfonate 68081-81-2 268-356-1 Not Listed 10 – 20% HAZARD CLASSIFICATION: None 

RISK PHRASES: None 
Alcohol Ethoxylate 84133-50-6 Not Listed Not Listed 1 – 5% HAZARD CLASSIFICATION: None 

RISK PHRASES: None 
Coconut Diethanolamide 8051-30-7 232-483-0 Not Listed 1 – 5% HAZARD CLASSIFICATION: None 

RISK PHRASES: None 
Sodium Xylene Sulfonate 1300-72-7 215-090-9 1514 2 – 7% HAZARD CLASSIFICATION: None 

RISK PHRASES: None 
Tripotassium EDTA 17572-97-3 241-543-5 Not Listed 1 - 5% HAZARD CLASSIFICATION: None 

RISK PHRASES: None 
Balance of other ingredients are non-hazardous or less than 1% in concentration (or 0.1% for 
carcinogens, reproductive toxins, or respiratory sensitizers). 

 

NOTE: 
 

ALL WHMIS required information is included in appropriate sections based on the ANSI Z400.1-2004 format. This product has been classified in 
accordance with the hazard criteria of the CPR and the MSDS contains all the information required by the CPR, EU Directives and the 
Japanese Industrial Standard JIS Z 7250: 2000. 

SECTION 4 - FIRST-AID MEASURES 
Contaminated individuals of chemical exposure must be taken for medical attention if any adverse effect occurs.  Rescuers should be 
taken for medical attention, if necessary.  Take copy of label and MSDS to health professional with contaminated individual. 
EYE CONTACT: If product enters the eyes, open eyes while under gentle running water for at least 15 minutes. Seek 

medical attention if irritation persists. 
SKIN CONTACT: Wash skin thoroughly after handling. Seek medical attention if irritation develops and persists. Remove 

contaminated clothing. Launder before re-use. 
INHALATION: If breathing becomes difficult,  remove victim to fresh air.  If necessary, use artificial respiration to support 

vital functions. Seek medical attention if breathing dificulty continues. 
INGESTION: If product is swallowed, call physician or poison control center for most current information.  If professional 

advice is not available, do not induce vomiting. Never induce vomiting or give diluents (milk or water) to someone who 
is unconscious, having convulsions, or who cannot swallow. Seek medical advice. Take a copy of the label and/or 
MSDS with the victim to the health professional. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:  Pre-existing skin, or eye problems may be aggravated by 
prolonged contact. 

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and reduce over-exposure. 
 
 
 

SECTION 5 - FIRE-FIGHTING MEASURES 
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FLASH POINT: Not Flammable 
AUTOIGNITION TEMPERATURE: Not Applicable 
FLAMMABLE LIMITS (in air by volume, %): Lower (LEL): NA Upper (UEL): NA  
FIRE EXTINGUISHING MATERIALS: As appropriate for surrounding fire. Carbon dioxide, foam, dry 

chemical, halon, or water spray.   
UNUSUAL FIRE AND EXPLOSION HAZARDS: This product is non-flammable, however containers may rupture if 

exposed to heat or fire. 
Explosion Sensitivity to Mechanical Impact: Not Sensitive.   
Explosion Sensitivity to Static Discharge: Not Sensitive  

SPECIAL FIRE-FIGHTING PROCEDURES: Incipient fire responders should wear eye protection.  Structural 
firefighters must wear Self-Contained Breathing Apparatus and full 
protective equipment. Isolate materials not yet involved in the fire and 
protect personnel. Move containers from fire area if this can be done 
without risk; otherwise, cool with carefully applied water spray. If 
possible, prevent runoff water from entering storm drains, bodies of 
water, or other environmentally sensitive areas. 
 

 
NFPA RATING SYSTEM HMIS RATING SYSTEM 

  HAZARDOUS MATERIAL IDENTIFICATION SYSTEM  
Flammability    HEALTH HAZARD (BLUE) 1   

 
     

  
FLAMMABILITY HAZARD  (RED) 0  

   
Health  Reactivity 

    

 
PHYSICAL HAZARD  (YELLOW) 0 

 
   
     

  PROTECTIVE EQUIPMENT  
  EYES RESPIRATORY HANDS BODY  

Other   
 

See Sect 8 
 

See 
Sect 8

 
    

   
  For Routine Industrial Use and Handling Applications  

Hazard Scale:  0 = Minimal  1 = Slight  2 = Moderate 3 = Serious  4 = Severe   * = Chronic hazard 
 

SECTION 6 - ACCIDENTAL RELEASE MEASURES 
SPILL AND LEAK RESPONSE:   Personnel should be trained for spill response operations. 
SPILLS:  Contain spill if safe to do so. Prevent entry into drains, sewers, and other waterways. Soak up with an absorbent material and 
place in an appropriate container for disposal. Dispose of in accordance with applicable Federal, State, and local procedures (see 
Section 13, Disposal Considerations). 

SECTION 7 - HANDLING and STORAGE 
WORK PRACTICES AND HYGIENE PRACTICES:  As with all chemicals, avoid getting this product ON YOU or IN YOU. Wash 

thoroughly after handling this product.  Do not eat, drink, smoke, or apply cosmetics while handling this product.  Avoid breathing dusts 
generated by this product.  Use in a well-ventilated location.  Remove contaminated clothing immediately.  

STORAGE AND HANDLING PRACTICES:  Containers of this product must be properly labeled.  Store containers in a cool, dry location. 
Keep container tightly closed when not in use. Store away from strong acids or oxidizers. 

 
 
 
 
 

SECTION 8 - EXPOSURE CONTROLS - PERSONAL PROTECTION 

 
0 

- 

 
0 

 
1 

I 
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EXPOSURE LIMITS/GUIDELINES: 
 

Chemical Name CAS# ACGIH TWA OSHA TWA SWA 
Water 7732-18-5 Not Listed Not Listed Not Listed 

Sodium (C10 – C16) 
Alkylbenzene Sulfonate 68081-81-2 Not Listed Not Listed Not Listed 

Alcohol Ethoxylate 84133-50-6 Not Listed Not Listed Not Listed 
Coconut Diethanolamide 8051-30-7 Not Listed Not Listed Not Listed 
Sodium Xylene Sulfonate 1300-72-7 Not Listed Not Listed Not Listed 

Tripotassium EDTA 17572-97-3 Not Listed Not Listed Not Listed 
 

Currently, International exposure limits are not established for the components of this product. Please check with competent authority 
in each country for the most recent limits in place.   
VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation to ensure exposure levels are maintained below the 
limits provided below.  Use local exhaust ventilation to control airborne dust.  Ensure eyewash/safety shower stations are available near 
areas where this product is used.  
 
The following information on appropriate Personal Protective Equipment is provided to assist employers in complying with OSHA 
regulations found in 29 CFR Subpart I (beginning at 1910.132) or equivalent standard of Canada, or  standards of EU member states 
(including EN 149 for respiratory PPE, and EN 166 for face/eye protection), and those of Japan.  Please reference applicable 
regulations and standards for relevant details. 
RESPIRATORY PROTECTION:  Maintain airborne contaminant concentrations below guidelines listed above, if applicable.  If 

necessary, use only respiratory protection authorized in the U.S. Federal OSHA Respiratory Protection Standard (29 CFR 1910.134), 
equivalent U.S. State standards, Canadian CSA Standard Z94.4-93, the European Standard EN149, or EU member states.  

EYE PROTECTION: Safety glasses. If necessary, refer to U.S. OSHA 29 CFR 1910.133 or appropriate Canadian Standards.   
HAND PROTECTION: Use chemical resistant gloves to prevent skin contact.. If necessary, refer to U.S. OSHA 29 CFR 1910.138 or 

appropriate Standards of Canada.   
BODY PROTECTION: Use body protection appropriate to prevent contact (e.g. lab coat, overalls).  If necessary, refer to appropriate 

Standards of Canada, or appropriate Standards of the EU, Australian Standards, or relevant Japanese Standards. 

SECTION 9 - PHYSICAL and CHEMICAL PROPERTIES 
PHYSICAL STATE:  Liquid 
APPEARANCE & ODOR:  Pale yellow liquid with no odor. 
ODOR THRESHOLD (PPM):  Not Available  
VAPOR PRESSURE (mmHg):  17 @ 20°C (68°F)  
VAPOR DENSITY (AIR=1): >1 
BY WEIGHT: Not Available  
EVAPORATION RATE (nBuAc = 1):  <1   
BOILING POINT (C°):  100°C (212°F)   
FREEZING POINT (C°):  Not Available   
pH:  8.5 
SPECIFIC GRAVITY 20°C: (WATER =1) 1.083   
SOLUBILITY IN WATER (%)  Complete  
COEFFICIENT OF WATER/OIL DIST.:  Not Available  
VOC: None 
CHEMICAL FAMILY: Detergent 
  

SECTION 10 - STABILITY and REACTIVITY 
STABILITY: Product is stable 
DECOMPOSITION PRODUCTS: When heated to decomposition this product produces Oxides of carbon (COx), and Hydrocarbons
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Strong acids and strong oxidizing agents.  
HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID: Contact with incompatible materials. 

 
 

SECTION 11 - TOXICOLOGICAL INFORMATION 
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TOXICITY DATA: Toxicity data is not available for mixture: 
   

SUSPECTED CANCER AGENT: None of the ingredients are found on the following lists: FEDERAL OSHA Z LIST, NTP, 
CAL/OSHA, IARC and therefore is not considered to be, nor suspected to be a cancer-causing agent by these agencies. 

IRRITANCY OF PRODUCT: Contact with this product can be irritating to exposed skin, eyes and respiratory system. 
SENSITIZATION OF PRODUCT: This product is not considered a sensitizer. 
REPRODUCTIVE TOXICITY INFORMATION: No information concerning the effects of this product and its components on 
the human reproductive system. 

 
 

SECTION 12 - ECOLOGICAL INFORMATION 
ALL WORK PRACTICES MUST BE AIMED AT ELIMINATING ENVIRONMENTAL CONTAMINATION. 
ENVIRONMENTAL STABILITY: No Data available at this time. 
EFFECT OF MATERIAL ON PLANTS or ANIMALS: No evidence is currently available on this product’s effects on plants or animals. 

EFFECT OF CHEMICAL ON AQUATIC LIFE: No evidence is currently available on this product’s effects on aquatic life. 

SECTION 13 - DISPOSAL CONSIDERATIONS 
PREPARING WASTES FOR DISPOSAL:  Waste disposal must be in accordance with appropriate Federal, State, and local 

regulations, those of Canada, Australia, EU Member States and Japan.  
 

SECTION 14 - TRANSPORTATION INFORMATION 
US DOT; IATA; IMO; ADR: 
THIS PRODUCT IS NOT HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE U.S. DEPARTMENT OF TRANSPORTATION. 

PROPER SHIPPING NAME: Non-Regulated Material  
HAZARD CLASS NUMBER and DESCRIPTION: Not Applicable 
UN IDENTIFICATION NUMBER: Not Applicable 
PACKING GROUP:  Not Applicable. 
DOT LABEL(S) REQUIRED: Not Applicable 
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2004): Not Applicable 
MARINE POLLUTANT: None of the ingredients are classified by the DOT as a Marine Pollutant (as defined by 49 CFR 

172.101, Appendix B) 
U.S. DEPARTMENT OF TRANSPORTATION (DOT) SHIPPING REGULATIONS:

This product is not classified as dangerous goods, per U.S. DOT regulations, under 49 CFR 172.101. 
TRANSPORT CANADA, TRANSPORTATION OF DANGEROUS GOODS REGULATIONS:   

This product is not classified as Dangerous Goods, per regulations of Transport Canada. 
INTERNATIONAL AIR TRANSPORT ASSOCIATION (IATA):   

This product is not classified as Dangerous Goods, by rules of IATA: 
INTERNATIONAL MARITIME ORGANIZATION (IMO) DESIGNATION:   

This product is not classified as Dangerous Goods by the International Maritime Organization. 
EUROPEAN AGREEMENT CONCERNING THE INTERNATIONAL CARRIAGE OF DANGEROUS GOODS BY ROAD (ADR):   

This product is not classified by the United Nations Economic Commission for Europe to be dangerous goods. 
SECTION 15 - REGULATORY INFORMATION 

UNITED STATES REGULATIONS 
SARA REPORTING REQUIREMENTS: This product is not subject to the reporting requirements of Sections 302, 304 and 313 of 

Title III of the Superfund Amendments and Reauthorization Act., as follows: None 
TSCA: All components in this product are listed on the US Toxic Substances Control Act (TSCA) inventory of chemicals. 
SARA 311/312:  

Acute Health: Yes Chronic Health: No Fire: No Reactivity: No 
U.S. SARA THRESHOLD PLANNING QUANTITY:  There are no specific Threshold Planning Quantities for this product. The 

default Federal MSDS submission and inventory requirement filing threshold of 10,000 lb (4,540 kg) may apply, per 40 CFR 
370.20. 

 
U.S. CERCLA REPORTABLE QUANTITY (RQ):   None 
CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65):  None of the ingredients are  on 

the California Proposition 65 lists. 
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CANADIAN REGULATIONS: 
CANADIAN DSL/NDSL INVENTORY STATUS: All of the components of this product are on the DSL Inventory 
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) PRIORITIES SUBSTANCES LISTS: No component of this product is 

on the CEPA First Priorities Substance Lists. 
CANADIAN WHMIS CLASSIFICATION and SYMBOLS: This product is categorized as a Controlled Product, Hazard Class D2B as 

per the Controlled Product Regulations  
 
EUROPEAN ECONOMIC COMMUNITY INFORMATION: 

EU LABELING AND CLASSIFICATION:  
Classification of the mixture according to Regulation (EC) No1272/2008. See section 2 for details. 

 
 
AUSTRALIAN INFORMATION FOR PRODUCT: 

AUSTRALIAN INVENTORY OF CHEMICAL SUBSTANCES (AICS) STATUS:  All components of this product are listed on the AICS. 
STANDARD FOR THE UNIFORM SCHEDULING OF DRUGS AND POISONS: Not applicable. 
 
 

JAPANESE INFORMATION FOR PRODUCT: 
JAPANESE MINISTER OF INTERNATIONAL TRADE AND INDUSTRY (MITI) STATUS:  The components of this product are not 

listed as Class I Specified Chemical Substances, Class II Specified Chemical Substances, or Designated Chemical Substances by 
the Japanese MITI. 

 
INTERNATIONAL CHEMICAL INVENTORIES: 

Listing of the components on individual country Chemical Inventories is as follows: 
Asia-Pac:  Listed 
Australian Inventory of Chemical Substances (AICS): Listed 
Korean Existing Chemicals List (ECL): Listed 
Japanese Existing National Inventory of Chemical Substances (ENCS): Listed  
Philippines Inventory if Chemicals and Chemical Substances (PICCS):  Listed  
Swiss Giftliste List of Toxic Substances:  Listed  
U.S. TSCA:  Listed 

SECTION 16 - OTHER INFORMATION 
 

PREPARED BY: Paul Eigbrett  Global Safety Management, 10006 Cross Creek Blvd. Suite 440, Tampa, FL 33647 

Disclaimer: To the best of Alconox, Inc. knowledge, the information contained herein is reliable and accurate as of this date; 
however, accuracy, suitability or completeness is not guaranteed and no warranties of any type either express or implied are 
provided. The information contained herein relates only to this specific product.  

 
ANNEX: 
 
IDENTIFIED USES OF LIQUINOX® AND DIRECTIONS FOR USE 
Used to clean: Healthcare instruments, laboratory ware, vacuum equipment, tissue culture ware, personal protective 
equipment, sampling apparatus, catheters, tubing, disk drives, clean rooms, medical devices, optical parts, electronic 
components, pharmaceutical apparatus, cosmetics manufacturing equipment, metal castings, forgings and 
stampings, industrial parts, pipes, tanks and reactors. Authorized by USDA for use in federally inspected meat and 
poultry plants. Passes inhibitory residue test for water analysis. Used for phosphate sensitive analysis ware. 
FDAcertified. Used to remove: Soil, grit, grime, slime, grease, oils, blood, tissue, particulates, deposits, chemical and 
solvents. 
Surfaces cleaned: Corrosion inhibited formulation recommended for glass, metal, stainless steel, porcelain, ceramic, 
plastic, cement and fiberglass. Can be used on soft metals such as copper, aluminum, zinc and magnesium if rinsed 
promptly. Used for art restoration. Corrosion testing may be advisable. 
Cleaning method: Soak, brush, sponge, cloth, ultrasonic, flow through clean-inplace. Will foam—not for spray or 
machine use. 
Directions: Make a fresh 1% solution (2 1/2 Tbsp. per gal., 1 1/4 oz. per gal. or 10 ml per liter) in cold, warm or hot 

II II 
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water. If available, use warm water. Use cold water for blood stains. For difficult soils, raise water temperature and 
use more detergent. Clean by soak, circulate, wipe or ultrasonic method. Not for spray machines, will foam. RINSE 
THOROUGHLY—preferably with running water. For critical cleaning, do final or all rinsing in distilled, deionized or 
purified water. For food contact surfaces, rinse with potable water. Used on a wide range of glass, ceramic, plastic and 
metal surfaces. Corrosion testing may be advisable. 
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ATTACHMENT 6 
AIR MONITORING TABLE AND FORMS 

HEALTH AND SAFETY PLAN 
Data Gap Sampling Work Plan 

Jorgensen Forge Early Action Area 

Farallon PN: 831-038 
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ACTION LEVEL TABLE FOR AIR MONITORING 
The Air Monitoring table (following page) presents protocol for monitoring ambient air for 
constituents of concern and other parameters that may affect worker safety. Please note the 
following with respect to use of this table: 

• The Level for Respirator Use indicates the concentration at which a respirator must be 
donned. It does not require that the job stop. The respirator is a piece of equipment that is 
to be used while determining why a concentration has reached that level. Implement 
engineering controls such as water mist, spray foam, plastic cover, etc. to reduce the 
concentration. 

• The Level for Work Stoppage indicates the concentration at which work on the job must 
stop. Determine why a concentration has reached that level, and how it can be decreased. 
Site evacuation is not necessary at this level. Stopping work does not imply that the 
concentration level will decrease. Implement engineering controls to reduce the 
concentration; resume work when it is safe to do so.  

• These values can be modified under particular Site conditions and with specific knowledge 
of the contaminant(s). Should such conditions arise, contact Farallon's Health and Safety 
Officer at (425) 295-0843. 
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AIR MONITORING 

Chemical 
(or Class) 

Monitoring 
Equipment Task Monitoring Frequency and 

Location 
Level for 

Respirator Use 

Level for 
Work 

Stoppage 
Metals 
(Dust and 
Particulates) 

XRF Spectrometer as 
appropriate for metals of 
concerns. Read manual to 
determine. 

Laboratory analysis for 
specific metals known to 
potentially be at levels 
exceeding respiratory 
protection requirements. 

From start of 
mobilization to 
completion and 
demobilization. 

Sampling should be continuous 
during the project while 
disturbing potentially 
contaminated soil at least every 
15 minutes in the breathing zone. 

Sample at the exclusion zone 
boundaries every 30 minutes. 
Continuously during each 
sampling interval or excavation 
lift (as possible). 

1 mg/m3 for mercury. 

Any detectable 
concentration of 
cadmium less than the 
PEL of 0.005 mg/m3. 

0.5 mg/m3 for lead. 

2.5 mg/m3 for 
mercury. 

Any 
concentration 
exceeding 0.005 
mg/m3 for 
cadmium. 

50 mg/m3 for 
lead. 
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AIR MONITORING EQUIPMENT CALIBRATION/CHECK LOG 

Date Instrument/ 
Model No. 

Serial 
No. 

Battery 
Check 
OK? 

Zero 
Adjust 
OK? 

Calibration 
Gas (ppm) 

Reading 
(ppm) 

Leak 
Check 

Performed 
By Comments 
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AIR MONITORING LOG 

Date Time Location Source/Area/ 
Breathing Zone Instrument Concentration/Units Sampled by 
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APPENDIX E 
REQUESTED RESUMES 

DATA GAP SAMPLING WORK PLAN 
Jorgensen Forge Early Action Area 

Lower Duwamish Superfund Site 
Tukwila, Washington 

Farallon PN: 831-038 
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PHIL CORDELL, R.G., L.G. 
Associate Geologist 

B.S. Geology and Political Science, 2005 
Portland State University, Portland, Oregon 

Mr. Cordell is an environmental professional with 14 years of experience managing a diverse 
portfolio of environmental characterization, cleanup, and restoration projects for industrial clients 
and numerous public agencies, including the Oregon Department of Environmental Quality 
(DEQ), Washington State Department of Ecology, U.S. Forest Service, and Port of Portland. He 
has expertise in project management of environmental assessment and remediation projects, and 
is well versed in local and federal environmental regulations.  

PROJECT EXPERIENCE 

• Site Closure, Hoys Marine and Mid-Coast Marine Shipyards, Oregon Coast 
Successfully oversaw the delisting of two shipyards along the Oregon coast. DEQ planned 
to complete feasibility studies at both sites, but instead collected additional samples to 
demonstrate that past remediation efforts were successful. Using a unique sampling plan, 
sediment, tissue, and bioassay samples were collected during one sampling event, saving 
the DEQ tens of thousands of dollars and facilitating closure of the sites. 

• Sediment Investigation, Charleston Shipyard, International Port of Coos Bay, 
Charleston, Oregon 
Managed a sediment investigation at the Port of Coos Bay’s Charleston Shipyard facility. 
The site historically was impacted by metals and tributyltin, and came under scrutiny from 
DEQ and local shellfish harvesters due to ongoing stormwater issues. The investigation 
involved sediment, tissue, and bioassay sampling. After analyzing the data, the risk to 
shellfish was determined to be acceptable. The U.S. Environmental Protection Agency 
recently reviewed the closure report and issued a No Further Action determination for the 
site. 

• Area-Wide Soil Investigation, Manufacturing Facility, Portland, Oregon 
Managed this high-profile project that required close work with multiple DEQ staff and 
the Potentially Responsible Parties. After the public expressed concern regarding air 
emissions emanating from Portland area manufacturing facilities, led an area-wide soil 
investigation for DEQ using incremental sampling methodology. This work included 
working closely with geographic information systems staff to quickly acquire advanced 
software, oversight of a 3-week soil sampling effort, and preparation of a soil investigation 
report that identified that aerial deposition of metals near the manufacturing facility did not 
pose a human health risk. This project was completed on time and under budget despite 
multiple challenges and an aggressive schedule. 

~FARALLON T' CONSULTING 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/


 

 
Phil Cordell, R.G., L.G. 

 

2 of 3 
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

• Dredge Characterization Projects, Port of Portland, Portland, Oregon 
Managed numerous dredge characterization projects for the Port of Portland. Project work 
included preparation of sampling plans, coordination with the Portland Sediment 
Evaluation Team, sample collection, and reporting. 

• Engineering Evaluation/Cost Analysis, Gold Mine, Chugatch National Forest, Alaska 
Managed the engineering evaluation/cost analysis (EE/CA) for this remote abandoned gold 
mine in Alaska. Activities included developing a Sampling and Analysis Plan for field 
activities such as surface water, sediment, and macroinvertebrate sampling; coordinating a 
human health and ecological risk assessment; and developing and evaluating removal 
action alternatives. 

• Remedial Investigation, Open Pit Mine, Onion Creek, Washington 
Served as Assistant Manager for remedial investigation activities that took place over two 
field seasons at Washington State’s largest open pit mine. Drafted the remedial 
investigation work plan and managed four to six staff collecting waste rock, surface water, 
groundwater, and sediment samples during three field efforts. 

• Operations and Maintenance, McCormick and Baxter Superfund Site, Portland, 
Oregon 
Served as Manager of operations and maintenance at this Superfund site, identified as one 
of the most-contaminated properties in Oregon, with impacted sediment, soil, and 
groundwater. Duties included annual and 5-year reporting to the U.S. Environmental 
Protection Agency, environmental sampling, and contractor and staff management. 

• Remedial Investigation and Cleanup, Waterfront Industrial Property, Seattle, 
Washington 
Served as Project Manager for this large, multi-phase remediation effort at a waterfront 
industrial property contaminated with polychlorinated biphenyls, chlorinated solvents, 
metals, and petroleum. The remedial investigation included soil, groundwater, and 
sediment sampling and required oversight of numerous staff and subcontractors. 
Deliverables included work plans, a remedial investigation/feasibility study, a Cleanup 
Action Plan, and plans and specifications. 

• Place of Circling Waters Habitat Mitigation, Port of Tacoma, Tacoma, Washington 
Served as Field Coordinator for this project, which won a “Best in State Gold Award” from 
the American Council of Engineering Companies in the social/economic value category, 
providing environmental oversight during remediation of the property, which involved 
removal of 255,000 tons of petroleum- and metals-contaminated material. Duties included 
overseeing a remedial investigation, managing the Port of Tacoma’s contractor, collecting 
numerous soil and groundwater samples, and drafting the construction completion report. 
This project was the Port of Tacoma’s largest habitat restoration to date, constructing just 
under 30 acres of new and restored habitat adjacent to Hylebos Creek. 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/
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• Sediment Characterization, Lower Willamette River, Clackamas County, Oregon 
Served as Assistant Manager for grab sediment sampling on a 10-mile reach of the 
Willamette River. The project involved collection of dozens of discrete samples and 
compositing them into nine samples using incremental sampling methodology. The 
samples were analyzed for a broad suite of analytes, including ultra-low-level 
polychlorinated biphenyls, dioxins/furans, polycyclic aromatic hydrocarbons, pesticides, 
and metals. Laboratory results indicated that contaminants in the upriver reach sediment 
were generally less than Portland Harbor cleanup levels. 

• Upper Columbia River Metals Deposition Study, Smelter, Northport, Washington 
Served as Field Manager for this study to document atmospheric metal deposition and 
surface soil enrichment from a smelter in Trail, British Columbia. Oversaw a team of four 
for approximately 3 weeks at this remote project site in northeastern Washington. Assisted 
drafting the work plan, analyzed existing soil and geology maps to identify appropriate 
sampling locations, created a geographic information systems database, and collected 
surface and subsurface composite samples from more than 120 locations. 

PROFESSIONAL CERTIFICATIONS 
Washington State-Licensed Geologist (No. 2531) 
Oregon State-Registered Geologist (No. G0277) 
 
 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/
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JOE ROUNDS 
Corporate Health and Safety Coordinator 
Senior Project Manager 

B.A.S.  Industrial Design 
ITT Technical Institute, Murray, Utah 

A.A.S.  Computer-Aided Drafting Technology 
ITT Technical Institute, Portland, Oregon 

Mr. Rounds’ 18 years of professional experience includes a variety of projects involving soil and 
groundwater remediation at solvent- and petroleum hydrocarbon-contaminated sites. Specialty 
areas include remediation treatment system design, installation, and operation targeting 
achievement of client cleanup goals via effective use of the systems he designs. His work on a 
fixed-cost-to-closure portfolio of sites included budget management, effective remediation efforts, 
and regulatory negotiations to obtain No Further Action determinations from the Washington State 
Department of Ecology. Mr. Rounds works closely with regulatory agencies and clients in support 
of permit application and issuance, and provides regulatory documentation and reporting. 
Additional project-related experience includes site assessments; subsurface investigations; soil, 
air, and groundwater sampling; waste profiling and removal; and project negotiations with multiple 
agencies in the State of California. Mr. Rounds has spent the majority of his professional career 
managing projects with complex health and safety concerns, training employees to work in safety-
sensitive environments, investigating root causes of incidents and injuries, and tracking safety 
metrics. Mr. Rounds is the Corporate Health and Safety Coordinator and is responsible for the 
Health and Safety program at Farallon.  

REPRESENTATIVE EXPERIENCE 

• Site Assessments and Subsurface Investigations, Multiple Sites, Seattle, Washington 
Served as Senior Project Manager for site assessments and subsurface investigations in 
Washington in support of property transactions. Provided observation of site assessment 
activities, including GeoProbe direct-push sampling and hollow-stem auger drilling. 
Managed site-generated waste, including profiling and removal of waste from the site. 
Facilitated project budgets, client and regulator communications, and negotiations; and 
prepared projections of cleanup costs through site closure to ensure projects remained cost-
effective and were completed to the satisfaction of clients. 

• Groundwater Remediation, Multiple Sites, Redmond, Washington 
Served as Project Manager providing observation of petroleum hydrocarbon-impacted 
groundwater remediation projects on the behalf of multiple petroleum and insurance clients 
in Redmond, Washington. Designed and installed remediation treatment systems and 
performed operation and maintenance. Conducted groundwater and air monitoring and 

~ FARALLON T' CONSULTING 
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sampling activities during remedial investigations and cleanup actions. As a member of the 
technical review team, provided support that included development of work plans and 
writing and submittal of proposals and reports. 

• Site Assessments and Subsurface Investigations, Multiple Sites, Sacramento and San 
Jose, California 
Served as Senior Project Manager and Project Engineer for site assessments and subsurface 
investigations in California. Provided observation of site assessment activities, including 
GeoProbe direct-push sampling, Cone Penetration Testing, and hollow-stem auger and air 
rotary drilling. Managed site-generated waste, including profiling and removal of waste 
from the site. Facilitated project budgets, client and regulator communications, and 
negotiations to ensure projects remained cost-effective and were completed to the mutual 
satisfaction of regulatory agencies and clients. 

• Regulatory Consultation and Reporting, Multiple Sites, Redmond and Seattle, 
Washington 
Served as Senior Project Manager for numerous projects requiring expert knowledge and 
maintenance of permits, including air discharge, storm and sanity sewer, and National 
Pollutant Discharge Elimination System (NPDES) permits. Provided in-depth consultation 
and documentation pursuant to the Resource Conservation and Recovery Act; the 
Comprehensive Environmental Response, Compensation, and Liability Act; the 
Washington State Model Toxics Control Act Cleanup Regulation; and NPDES. Developed 
site assessment reports, remedial investigation reports and action plans, groundwater 
monitoring reports, quarterly status reports, feasibility studies, NPDES monitoring reports, 
air emissions reports, work plans, and closure reports. 

• Interim Action, Landfill, Seattle, Washington 
Developed an interim action design for redevelopment of a 40-acre Seattle landfill that had 
operated until 1966. Components of the interim action included landfill capping, and gas, 
surface water, and institutional controls under an Agreed Order with the Washington State 
Department of Ecology. Prepared an Interim Action Work Plan that included construction 
support and design and operation and maintenance of control systems.  

PROFESSIONAL CERTIFICATIONS, REGISTRATIONS, AND TRAINING 
40-Hour OSHA Health and Safety Certification (29 CFR 1910.120), 2004 
8-Hour OSHA Supervisor Certification, 2007 
8-Hour U.S. Department of Transportation Hazardous Material Transportation Certification, 2008 
First Aid/CPR, 2014 
8-Hour OSHA Health and Safety Refresher Certification (29 CFR 1910.120), 2016 
20-Hour OSHA Supervisory Safety & Health Duties Certification, 2016 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/


 

Washington 
Issaquah  |  Bellingham  |  Seattle 

 

Oregon 
Portland  |  Bend  |  Baker City 

 

California 
Oakland  |  Folsom  |  Irvine 

 

  
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

1 of 3 

YUSUF T. PEHLIVAN 
Staff Geologist 

B.S. Geology 
University of California–Davis, Davis, California 

Mr. Pehlivan is a geologist with 6 years of experience in the environmental consulting industry 
with a focus on due diligence, remediation, and mass excavation. He has conducted numerous 
Phase I and Phase II Environmental Site Assessments and leaking underground storage tank 
investigations, and has extensive experience with remediation efforts at retail service stations and 
oilfields. Mr. Pehlivan performs soil, groundwater, and soil vapor sampling and monitoring; 
excavation oversight; and subsurface investigations with an emphasis on safety first. 

REPRESENTATIVE EXPERIENCE 

• Cost Allocation Modelling, Lower Duwamish Waterway, Tukwila, Washington 
Assisted with the preparation and revision of Lower Duwamish Waterway (LDW) cleanup 
allocation models for various clients with stakes in cleanup costs for the LDW. Reviewed 
historical documentation to determine validity of various allocation models and assisted 
with revision of scoring to better represent current and historical facility operations. 

• Data Gaps Sampling Work Plan, Lower Duwamish Waterway, Tukwila, Washington 
Assisted with the preparation of the Sampling and Analysis Plan and Quality Assurance 
Project Plan portions of the Data Gaps Sampling Work Plan, submitted to the U.S. 
Environmental Protection Agency for the approval of upcoming sediment sampling in the 
LDW. Reviewed previous environmental investigations and developed methods for 
additional sampling. 

• Subsurface Investigations, Multiple Properties, Washington and Montana 
Provided oversight of drilling activities, including advancement of borings and installation 
of monitoring wells at multiple properties in Washington and Montana. Observed operation 
of direct-push, hollow-stem-auger, and sonic drilling rigs. Collected and logged soil and 
groundwater samples for laboratory analysis. Assisted with preparation of Phase II 
Environmental Site Assessment summary reports. 

• Indoor Mass Excavation, Gateway Center, Bremerton, Washington 
Observed interior building demolition and excavation of chlorinated solvent-contaminated 
soil in a commercial structure in Bremerton, Washington. Collected confirmation soil 
samples and observed backfilling of excavation to engineered specifications. 

• Mass Excavation, Lakefront Blocks, Seattle, Washington 
Observed excavation of lead- and petroleum-contaminated soil during construction of large 
office buildings. Advised excavation contractor about location and extent of contaminated 

~ FARALLON T' CONSULTING 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/


 

 
 

Yusuf T. Pehlivan 
 

 

  
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

2 of 3 

soil using a grid-based system, and used visual, olfactory, and field-screening methods to 
determine whether soil was properly classified. Provided manifests for haul trucks, and 
recorded quantities of trucks and volume of soil exported. Directed excavation of test pits 
and collected confirmation soil samples. Provided communication pathway between 
project manager and general contractor. 

• Groundwater Sampling, Multiple Properties, Western Washington 
Performed and observed collection of groundwater samples using low-flow sampling 
methods at multiple properties in western Washington. Performed product thickness testing 
of Bunker C oil using a peristaltic pump method and dry-ice method.  

• Phase I and Phase II Environmental Site Assessments, Multiple Properties, Denver, 
Colorado 
Reviewed historical records and environmental databases for due diligence investigations 
for sites. Collected and logged soil and groundwater samples during site assessment and 
well installation activities at sites, including U.S. Environmental Protection Agency 
Superfund sites, former industrial facilities, and warehouses, for due diligence and 
redevelopment purposes. Prepared and submitted site assessment reports discussing 
historical findings and assessment results. 

• Leaking Underground Storage Tank Investigations, Multiple Properties, Northern 
California and Colorado 
Provided oversight for soil excavations, borings, cone penetrometer testing, and 
groundwater and monitoring well installation and destruction using direct-push, hollow-
stem-auger, and sonic drilling systems at multiple sites, including gasoline service stations 
and former industrial facilities. Prepared boring logs and well construction logs using the 
Unified Soil Classification System, Munsell color charts, and Bentley gINT software. 
Drafted geologic cross-sections, site maps, and isoconcentration contour maps. Prepared 
and submitted site assessment reports, conceptual site models, work plans, groundwater 
monitoring reports, and regulatory permit applications. 

• Groundwater Gauging, Sampling, and Product Recovery, Multiple Oilfields, Western 
Colorado 
Participated in quarterly groundwater gauging, sampling, and product recovery activities 
at multiple active and remote oilfields in western Colorado. Reviewed groundwater 
analytical results to determine the extent and severity of subsurface contamination plumes. 
Removed and disposed of nonaqueous-phase liquid, including gas condensate and crude 
oil, from site wells. 

• System Operation and Maintenance for General Services Administration Treatment 
System, Denver Federal Center, Denver, Colorado 
Assisted in weekly operation and maintenance of a groundwater treatment system used to 
treat a chlorinated solvent plume beneath the Denver Federal Center. Measured system 

http://www.farallonconsulting.com/
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parameters, cleaned filters, drained fluids, and inspected extraction pumps for proper 
operation.  

• Remediation Management and Fieldwork, Multiple Properties, Southern and Central 
California 
Provided oversight for drilling of borings and installation of monitoring and remediation 
wells. Collected soil, groundwater, and soil vapor samples. Operated and calibrated 
MiniRAE photoionization detectors to measure volatile organic compounds in soil 
samples. Performed soil vapor extraction pilot tests. 

PROFESSIONAL CERTIFICATIONS AND REGISTRATIONS 
40-Hour OSHA Health and Safety Certification (29 CFR 1910.120) 
8-Hour OSHA Health and Safety Refresher Training (29 CFR 1910.120) 
8-Hour Supervisor Training (29 CFR 1910.120) 
Resource Conservation and Recovery Act Hazardous Waste Generator Certification 
Safeland USA/PEC Contractor Certification 
API Service Station Contractor Certification 
Chevron EMC Safety Certifications 
BP Control of Work Training 
CPR/First Aid Certification 
National Association of State Boards of Geology Geologist-in-Training Certification 
Washington State UST Site Assessor 
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